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Consult ''Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 = agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 


for specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the Michigan Agricultural Experiment Station. It is part of the technical 
assistance furnished to the Jackson County Soil and Water Conservation 
District. Major fieldwork for this soil survey was performed in the period 1973- 
78. Soil names and descriptions were approved in September 1978. Uniess 
otherwise indicated, statements in this publication refer to conditions in the 
survey area in 1978. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

This soil survey supersedes the soil survey of Jackson County published in 
1926 (7). 

Cover: Typical areas of the Boyer-Oshtemo-Houghton association 
(foreground) and the Boyer-Hillsdale-Houghton association (background) on the 
general soil map. 


“Preparation of this survey was partly fin- 
anced by the Jackson County Board of Commis= 
sioners under provisions of an agreement with 
the Soil Conservation Service, United States 
Department of Agriculture." 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Jackson County, Michigan. It contains predictions of soil behavior 
for selected land uses. The survey also highlights limitations inherent in the soil 
or hazards that adversely affect the soil, improvements needed to overcome 
the limitations or reduce the hazards, and the impact of selected land uses on 
the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife managernent, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations, 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Arthur H. Cratty 
State Conservationist 
Soil Conservation Service 
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JACKSON COUNTY js in the south-central part of 


Michigan’s lower peninsula. It has an area of about 717 
square miles, or 458,880 acres. The city of Jackson is 
the county seat and the commercial, industrial, and 
educational center of the county. The population of the 
county in 1970 was about 143,274. 

About 56 percent of the land in the survey area is 
used for cash crops, dairying, and other farm 
enterprises. The chief cash crop is corn. About 21 
percent of the land in the survey area is woodland. 
About 12 percent is urban land and built-up land. About 
8 percent of the land in the survey area is idle. About 4 
percent is used for parks and other recreation uses. 
Most of that land is woodland. 

Soil scientists determined that there are about 62 
different kinds of soils in Jackson County. The soils 
range widely in texture, natural drainage, slope, and 
other characteristics. Well drained soils make up about 
60 percent of the survey area, and somewhat poorly 
drained soils make up about 9 percent. Poorly drained 
and very poorly drained mineral soils make up about 10 
percent of the survey area, Very poorly drained organic 
soils and Histosols and Aquents, ponded, make up about 
17 percent. Urban land complexes, miscellaneous areas, 
and water areas make up the rest. 


general nature of the survey area 


This section gives general information about Jackson 
County. It discusses climate, physiography, lakes and 
Streams, history and development, farming, and industry 
and transportation, 


climate 


Prepared by the Michigan Department of Agriculture, Michigan 
Weather Service, East Lansing, Michigan. 


‘Table 1| gives data on temperature and precipitation 
for the survey ecorded at Jackson in the period 
1948 to 1977. hows probable dates of the first 
freeze in fall and The last freeze in spring. [Table 3 
provides data on length of the growing season. 

In winter the average temperature is 24.7 degrees F, 
and the average daily minimum temperature is 17.4 
degreos. The lowest temperature on record, which 
occurred at Jackson on February 10, 1912, is -27 
degrees. In summer the average temperature is 69.8 
degrees, and the average daily maximum temperature is 
80.9 degrees. The highest recorded temperature, which 
Occurred at Jackson on July 14, 1936, is 105 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 29.7 inches. Of this, 
17.7 inches, or 60 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 15.4 inches, The heaviest 1-day 
rainfall during the period of record was 5.3 inches at 
Jackson on June 21, 1937. Thunderstorms occur on 
about 40 days each year. More thunderstorms occur in 


June than in any other month; however, only slightly 
fewer occur in July and in August. 

Average seasonal snowfall is 37.4 inches. The 
greatest snow depth at any one time during the period of 
record was 27 inches. On an average of 63 days, at 
least 1 inch of snow is on the ground. The number of 
such days varies greally from year to year. 

The average relative humidity at 1:00 p.m. at the 
Lansing Capitol City Airport is about 63 percent. Humidity 
is higher at night, and the average at dawn is about 83 
percent. The sun shines 68 percent of the time possible 
in summer and 36 percent in winter. The prevailing wind 
is from the southwest. Average windspeed is highest, 
12.2 miles per hour, in January. 


physiography 


Jackson County is in the physiographic division of 
Michigan’s lower peninsula known as the Thumb Upland 
(7). This is a broad glaciated upland extending from the 
Ohio-Indiana State line northeastward to Huron County 
in Michigan. 

Most of the topographic features of the county are a 
result of erosion or deposition during the Wisconsin 
glaciation, the latest glacial period. The recession of the 
part of the glacier that covered Michigan began about 
14,000 years ago and ended about 8,000 years ago. As 
the ice melted, a mantle of glacial drift was left on the 
beds of sandstone, limestone, and other sedimentary 
bedrock of Paleozoic age. This glacial drift ranges from a 
few feet to several hundred feet.in thickness. It forms 
various topographic features such as moraines, till 
plains, outwash plains, glacial drainageways, eskers, and 
kames. 

The Kalamazoo morainic system extending east and 
west through the northern half of the county is the most 
Prominent moraine. It is generally undulating to very 
steep. Other moraines in the southwestern and extreme 
southeastern parts of the county are generally undulating 
and rolling. 

Nearly level to rolling till plains are in the western and 
northeastern parts of the county and are closely 
associated with the moraines. A large, nearly level to 
rolling, pitted outwash plain is in the southeastern part of 
the county. Other outwash areas are scattered 
throughout the county. The Grand River, Ропаде River, 
North and South Branches of the Kalamazoo River, and 
River Raisin flow in part through valleys cut by much 
larger glacial rivers. Many of the lakes in the county are 
glacial in origin and are in the glacial drainageways. 
Eskers and kames are mainly in the eastern half of the 
county. 

Marshes and areas of organic soil are important 
topographic features. They are in old lakebeds and 
glacial drainageways and are scattered throughout the 
County but are concentrated іп the eastern and 
northwestern parts. 

Bedrock is at a depth of less than 5 feet in a number 
of areas in the county. In the southwestern part of the 
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county, Marshall Sandstone is near the surface. Bayport 
Limestone is mined near Parma and Napoleon. 
Napoleon Sandstone is mined near Napoleon. 

The elevation in most of Jackson County is between 
950 and 1,050 feet above sea level, or about 275 to 375 
feet above Lake Michigan. 


lakes and streams 


About 700 lakes and ponds are scattered throughout 
the county. These water areas differ in size, shape, and 
shoreline characteristics. Some are circular and less 
than 3 acres, and some are irregularly shaped and more 
than 800 acres. Some water areas, those on uplands, 
have clean, sandy shores; some are in marshes and 
exhibit all stages of filling by vegetation. The larger lakes 
are concentrated in the eastern half of the county. 
Among the larger lakes are Lake Columbia, which is 
about 880 acres; Center Lake, about 850 acres; Clarks 
Lake, about 510 acres; and Vineyard Lako, about 505 
acres. 

Jackson County has three major drainage systems, the 
Grand River, the North and South Branches of the 
Kalamazoo River, and the River Raisin. 

The Grand River drains all but the southwestern and 
Southeastern parts of the county. It has its source in a 
marsh southwest of Grand Lake and flows to the north. 
It leaves the county in Tompkins Township and 
eventually flows into Lake Michigan. The Portage River, 
Sandstone Creek, and Spring Brook are major tributaries 
of the Grand River. 

The North and South Branches of the Kalamazoo 
River drain the southwestern part of the county. The 
source of the North Branch of the Kalamazoo River is in 
the county, south of Farewell Lake in Hanover Township. 
Both branches flow to the north, inlo Calhoun County. 

The River Raisin drains the southeastern part of the 
County. It has its source in Norvell Township and flows 
to the east, into Washtenaw County and eventually into 
Lake Erie. Goose Creek is a main tributary. 


history and development 


The first known inhabitants of the survey area were 
the Potawatomi Indians, who had migrated from the 
south before the Revolutionary War. The Potawatomi 
raised such crops as corn, potatoes, cabbages, and 
turnips. They also had many apple and wild plum 
orchards. 

The counly area was surveyed and laid off just before 
the summer of 1829, That summer the first settler on 
record, Horace Blackman of New York, arrived. 

Blackman settled along the Grand River, where 
several Indian trails met. His settlement, which was 
within a mile of the center of the county and was the 
natural center of travel, grew quickly. 

The county was organized on October 27, 1829, by an 
act of the Legislative Council of the Territory of 
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Michigan. The county and the first settlement, by then 
called Jacksonburg, were named for Andrew Jackson, 
the seventh president of the United States. 

Jackson County was reorganized in 1832. 
Jacksonburg was made the county seat in 1833. The 
name “Jacksonburg” was changed to "Jackson" in 
1835. From 1832 to 1873 many new townships were 
organized, and township boundaries and names were 
changed. By 1836 settlements were scattered 
throughout the county. In 1873 the final changes were 
made to the boundaries and names of the political 
divisions of Jackson County. 

Most of the early settlors were farmers, who followed 
a system of mixed agriculture. Corn, wheat, and potatoes 
were the staple crops. Cattle, furs, and lumber were 
additional sources of income. In the late 1800's oats, 
rye, alfalfa, and navy beans became important crops. 
Today, corn is the main crop. 

The early industries were farm related. Grist mills and 
sawmills were among the first necessities. Later, coal 
mines, lime kilns, stone quarries, and lumberyards 
became important. 

Coal was discovered in the county in the 1860's. Coa! 
mining became a major industry, with peak production 
occurring between 1870 and 1885, 

Wagons, buggies, and bicycles were made in the 
county during the 1800's. Shortly after 1900, the 
manufacture of automobiles became the important 
industry. Between 1902 and 1927, 27 different makes of 
cars were manufactured in Jackson County. Now, no 
automobiles are manufactured in the county; however, 
automotive accessories are still manufactured. 


farming 


From settlement until the late 1800's (he acreage 
under cultivation increased rapidly. From the late 1800's 
until the ?920's the acreage increased at a much slower 
rate. Since the 1920’s the acreage under cultivation has 
slowly declined. In 1925 there were about 3,550 farms, 
with a total acreage of 401,432 (7). In 1974 there were 
about 1,391 farms in the county, with a total acreage of 
250,652 (11). 

In 1948 thə Jackson County Soil and Water 
Conservation District was formed to assist landowners in 
preventing soil erosion and pollution. 

Corn is the main crop in Jackson County. Small grains, 
hay crops, specialty crops, orchard crops, dairy products, 
and livestock are aiso important. 

Because of the suitability of many of the soils for use 
as cropland and the favorable climatic conditions, 
farming will probably continue to be an important part of 
the county’s economy. 


industry and transportation 


About 150 manufacturing establishments are in 
Jackson County. Aircraft components, air cleaners, air 


conditioners, automotive accessories, baked goods, 
crates and pallets, electronic equipment, infants’ wear, 
orthopedic appliances, photographic equipment, and 
wooden boxes are among the items produced. 

Deposits of sandstone and limestone hedrock are in 
some parts of the county. They are mined for use in the 
construction of roads and buildings and for patio stone. 
The coarse sand and gravel in many areas in the county 
are important as roadfill. A few oil wells, natural gas 
wells, and brine wells are in the southwestern part of the 
county. 

Two airports serve the county. One, west of Jackson, 
provides regularly scheduled freight and passenger 
service. The other, northwest of Napoleon, serves small 
private planes, 

Five railroad lines —four for freight and one for 
passengers —serve the county. 

One interstate highway, one U.S. highway, and seven 
state highways are in the county. These highways link 
Jackson County to all points in the state. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used, They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock, They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
Profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures, They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
Prepared from aerial photographs. 

The areas shawn on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units” and “Detailed soil map units.” 

While a soif survey is In progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 


But only part of a soil survey is done when the soils information then needs to be organized so that it can be 
have been named, described, interpreted, and delineated used by farmers, woodland managers, engineers, 
on aerial photographs and when the laboratory data and planners, developers and builders, home buyers, and 


other data have been assembled. The mass ot detailed others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit, or soil 
association, on the general soii map is a unique natural 
landscape. Typically, a soil association consists of one 
or more major soils and some minor soils. It is named for 
the major soils. The soils making up one association can 
occur in other associations but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
Suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
Alanning the management of a farm or field or for 
Selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 


soil descriptions 


dominantly nearly level to rolling, deep and 
moderately deep soils that are well drained and 
somewhat excessively drained 


The soils in these associations are generally suited to 
use as cropland. If they are cultivated, soil blowing and 
water erosion are hazards. 

These soils are suitable for onsite waste disposal and 
for building site development if proper design and 
construction procedures are used, Shrink-swell potential, 
depth to rock, and slope are limitations to these uses. 


1. Hillsdale-Riddles association 
Deep, well drained, loamy soils that formed in glacial till 


This association consists of nearly level to rolling solls 
on till plains and moraines. The slope is dominantly 0 to 
12 percent, It is steeper along the major drainageways 
and streams, 

This association makes up about 8 percent of the 
Survey area. It is about 50 percent Hillsdale soils, 25 
percent Riddles soils, and 25 percent soils of minor 
extent. 

The Hillsdale soils have a surface layer of dark grayish 
brown sandy loam and a subsurface layer of dark 
yellowish brown sandy loam. The subsoil and the 
Substratum are sandy loam. 


The Riddles soils have a surface layer of dark brown 
sandy loam and a subsurface layer of yellowish brown 
sandy loam. The subsoil is sandy clay loam, clay loam. 
and sandy foam, The substratum із sandy loam. 

The soils of minor extent are the well drained Arkport, 
Okee, Ormas. and Spinks soils on broad upland areas 
and on ridges and knolls; the somewhat poorly drained 
Teasdale soils on broad flat areas, along drainageways, 
and in shallow depressions; the poorly drained Barry and 
Colwood soils in depressions and drainageways; the very 
poorly drained Gilford soils in depressions and 
drainageways; and the very poorly drained Histosols, 
Aquents, and Palms soils in bogs and other depressional 
areas. 

The soils in this assaciation are used mainly as 
cultivated cropland. In a few areas they are used as 
permanent pasture or as woodland. Carn is the main 
crop. 

These soils are well suited to use as cropland and as 
pasture and hayland. If they are cultivated, controlling 
soil blowing and water erosion and maintaining a high 
content of organic matter are concerns of management. 
Water erosion is a hazard if overgrazing occurs. 

The soils in this association are suitable for use as 
woodland. Planting sites must be intensively prepared 
and maintained to control plant competition. 

These soils are suited to onsite waste disposal and to 
most building site development. Slope is a limitation to 
the use of these soils as septic tank absorption fields or 
for building site development. Also, the shrink-swell 
Potential is a limitation on building sites. 


2. Hillsdale-El&va-Riddles association 


Deep and moderately deep, шей drained and somewhat 
excessively drained, loamy soils that formed in glacial till, 
in material that weathered from sandstone, or in glacial 
drift over sandstone 


This association consist 
on till plains and moraines| 
dominantly 0 to 12 perce: 
the major drainageways. 

This association makes up about 3 percent of the 
Survey area. It is about 35 percent Hillsdale soils, 30 
percent Eleva soils, 25 percent Riddles soils, and 10 
percent soils of minor extent, 

The Hillsdale soils are deep and well drained. They 
have a surface layer of dark grayish brown sandy loam 


ly level to rolling soils 
ће зюре is 
generally is steeper along 
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Figura 1.—Typical pattern of the soils and underlying material in the Hilsdale-Eleva-Riddles association. 


and a subsurface layer of dark yellowish brown sandy 
loam. The subsoil and the substratum are sandy loam. 


The Eteva soils are moderately deep and well drained 
or somewhat excessively drained. They have a surface 
layer of dark brown sandy loam and a subsurface layer 
of yellowish brown sandy loam. The subsoil is sandy 
loam. The substratum is weathered sandstone and 
channery loamy sand. Unweathered sandstone bedrock 
underlies the substratum. 

The Riddles soils are deep and well drained. They 
have a surface layer of dark brown sandy loam and a 
subsurface layer of yellowish brown sandy loam. The 
subsoil is sandy clay loam, clay loam, and sandy loam. 
The substratum is sandy foam 

The soils of minor extent are the well drained Ormas, 
Spinks, and Whalan soils in broad upland areas or on 
ridges and knolls; the somewhat poorly drained Teasdale 
soils in broad flat areas, along drainagoways, and in 
shallow depressions; the poorly drained Colwood soils in 
depressions and drainageways; the very poorly drained 
Gilford soils in depressions and drainageways; and tho 
very poorly drained Palms soils in bogs, drainageways, 
and other depressional areas. 


The soits in this association are used mainly as 
cultivated cropland. In a few areas they are used as 
Permanent pasture or as woodland. Corn is the main 
crop. 

These soils are suited to use as cropland and as 
pasture and hayland. If they are cultivated, controlling 
soil blowing and water erosion and maintaining a high 
organic matter content are concerns of management. 
Droughtiness is a hazard on the Eleva soils, Water 
erosion and soil blowing are hazards if overgrazing 
occurs. 

The soils in this association are suitable for use as 
woodland, The use of these soils as septic tank 
absorption fields or for building site development is 
limited by depth to bedrock and slope. Also, the shrink- 
swell potential is a limitation on building sites. The 
Hillsdale and Riddles soils are suited to use as septic 
tank absorption fields and to most kinds of building site 
development. The Eleva soils are not suited to these 
uses because of the depth to bedrock. 


3. Urban land-Oshtemo association 


Urban land and deep, well drained, гоату soils that 
formed in gíaciofluvial deposits 
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This association consists of built-up areas and nearly 
level to rolling soils on outwash plains, till plains, and 
moraines. The slope ranges from 0 to 30 percent but 
generally is less than 12 percent. 

This associatian makes up about 3 percent of the 
survey area. It is about 50 percent Urban land, 10 
percent Oshtemo soils, and 40 percent soils of minor 
extent. 

Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the sails that identification of the soils is not feasible. 

The Oshtemo soils have a surface layer of dark brown 
sandy loam and а subsurface layer of yellowish brown 
sandy loam. The subsoil is gravelly sandy loam, gravelly 
sandy clay loam, and sand with bands of loamy sand. 
The substratum is gravelly sand. 

The soils of minor extent are the well drained Leoni, 
Ormas, and Spinks soils on ridges and кпойв; the well 
drained Hillsdale and Riddles soils in broad upland areas 
and on ridges and knolls; the somewhat poorly drained 
Brady soils in broad Ла! areas, on low knolls, along 
drainageways, and in shallow depressions; the poorly 
drained Barry soils in broad flat areas, depressions, and 
drainageways; the poorly drained Colwood soils in 
depressions and drainageways; and the very poorly 
drained Giltord and Palms soils in depressians and 
drainageways. Areas of Udorthents and Udipsamments 
are scattered throughout the association. Also scattered 
throughout the association are areas of somewhat 
excessively drained and well drained Eleva soils. 

The Oshtemo soils, which make up the lawns, 
gardens, parks, and other open paris of the association, 
are well suited to these uses and to most kinds of 
building site development. These soils are poorly suited 
to onsite waste disposal because they have poor filtering 
capacity. A public sewer system should be used if 
possible. 


dominantly nearly level to rolling, deep soils that are 
wall drained, somewhat poorly drained, and very 
poorly drained 


The soils in these associations are generally suited to 
use as cropland. If they are cultivated, soil blowing and 
water erosion are hazards. Removing excess water 
during wet periods and maintaining good soll tiith are 
concerns of management. 

The suitability of these soils for onsite waste disposal 
and for use as building sites is fair to poor. Permeability, 
depth to the water table, shrink-swell potential, low 
strength, and slope are limitations to these uses. The 
very poorly drained organic soils are not suited to these 
uses. 


4. Hillsdale-Riddles-Teasdale association 


Deep, well drained and somewhat poorly drained, loamy 
soils that formed in glacial till 


This association consist 
on till plains and morain he slope is 
dominantly 0 to 12 percen scale and Riddles 
Soils are in broad upland areas. In these areas the slope 
is generally steoper along the major drainageways and 
streams. The Teasdale soils are on the lower positions 
on the landscape. 

This association makes up about 22 percent of the 
Survey area. It is about 25 percent Hillsdale soils, 20 
percent Riddles soils, 10 percent Teasdale soils, and 45 
percent soils of minor extent. 

The Hillsdale soils are deep and well drained. They 
have a surface layer of dark grayish brown sandy loam 
and a subsurface layer of dark yellowish brown sandy 
loam. The subsoil and the substratum are sandy loam. 

The Riddles soils are deep and well drained. They 
have а surface layer of dark brown sandy loam and a 
subsurface layer of yellowish brown sandy loam. The 
subsoil is sandy clay loam, clay loam, and sandy loam. 
The substratum is sandy loam, 

The Teasdale soils are deep and somewhat poorly 
drained. They have a surface layer of dark brown fine 
sandy loam and a subsurface layer of yellowish brown 
fine sandy юат. The subsoil and the substratum are fine 
sandy loam. 

The sails of minor extent are the well drained Arkport, 
Okee, Ormas, and Spinks soils in broad upland areas, on 
ridges and knolls, and along drainageways; the 
somewhat poorly drained Dixboro soils in broad flat 
areas, on low ridges and knolls, on foot slopes, and 
along drainageways; the poorly drained Barry and 
Colwood soils in depressions and drainageways; the very 
Poorly drained Gilford soils in depressions and 
drainageways; and the very poorly drained Houghton and 
Palms soils in bogs, drainageways, and other 
depressional areas. 

The soils in this association are used mainly as 
cultivated cropland. In a few areas they are used as 
permanent pasture or as woodland. Corn is the main 
crop. 

These soils are suited to use as cropland and as 
pasture and hayland. If they are cultivated, controlling 
soil blowing and water erosion, maintaining a high 
content of organic matter, removing excess water, and 
maintaining good soil tilth are concerns of management. 
If overgrazing occurs on the Hillsdale and Riddles soils, 
water erosion is a hazard. Grazing on the Teasdale soils 
when they are too wet can cause surface compactíon. 

The soils in this association are suitable for use as 
woodland. Planting sites must be intensively prepared 
and maintained, however, to contro! plant competition. 


ly level to rolling soils 


These soils can be used as septic tank absorption 
fields or for building site development; however, shrink- 
Swell potential, slope, and depth to the water table are 
limitations to these uses. 


5. Riddles-Teasdale-Palms assoclation 


Deep, well drained, somewhat poorly drained, and very 
poorly drained, loamy and mucky soils that formed in 
glacial tili or in organic material and the underlying loamy 
glaciofiuvial deposits 


This association consists of nearly level to rolling soils 
on till plains and moraines, and in isolated areas of 
glacial till on outwash plains. The Riddles soils are in the 
broad upland areas, the Teasdale soils are in the lower 
lying broad and flat upland areas, and the Palms soils in 
depressional areas. The slope is dominantly 0 to 12 
percent. It is generally steeper along the major 
drainageways and streams. 

This association makes up about 14 percent of tho 
survey area. It is about 55 percent Riddles soils, 10 
percent Teasdale soils, 10 percent Palms soils, and 25 
percent soils of minor extent. 

The Riddles soils are deep and well drained. They 
have a surface layer of dark brown sandy loam and a 
subsurface layer of yellowish brown sandy loam. The 
subsoil is sandy clay loam, clay loam, and sandy loam. 
The substratum is sandy loam. 

The Teasdale soils are deep and somewhat poorly 
drained, They have a surface layer of dark brown fine 
sandy loam and a subsurface layer of yellowish brown 
fine sandy loam. The subsoil and the substratum are fine 
sandy loam. 

The Palms soils are deep and very poorly drained. 
They consist of black muck to a depth of about 32 
inches. The substratum to a depth of about 60 inches is 
sandy loam and loamy sand. 

The soils of minor extent are the well drained Arkport, 
Окее, Ormas, Spinks, and Leoni soils in broad, flat 
upland areas, on ridges and knolls, and along 
drainageways; the poorly drained Barry and Colwood 
soils in depressions and drainageways; the very poorly 
drained Gilford soils in depressions and drainageways; 
and the very poorly drained Houghton soils in bogs, 
drainageways, and other depressional areas. 

The soils in this association are used mainly as 
cultivated cropland. Corn is the main crop. In a few 
areas the soils are used as permanent pasture or as 
woodland. Most areas of the Palms soils have a cover of 
natural vegetation, including trees; a few areas have 
been drained for use as cropland. 

The upland soils of this association are suited to use 
as cropland and as pasture and hayiand. If these soils 
are cultivated, controlling water erosion, maintaining 
good soil tilth and a high content of organic matter, and 
removing excess water during wet periods are concerns 


Soil survey 


of management. The Palms soils are suited to use as 
cropland if adequate drainage is provided. If they are 
cultivated, removing excess water, preventing ponding, 
providing adequate drainage outlets, controlling soil 
blowing, controlling subsidence after drainage, and 
overcoming equipment limitations associated with soll 
Stability are concerns of management. 

If overgrazing occurs on the Riddles soils, water 
erosion is a hazard. Grazing on the Teasdale soils when 
they are wet can cause surface compaction. The Palms 
soils are suited to use as pasture and hayland if 
adequate drainage is provided. 

The soils in this association are suitable for use as 
woodland. Plant competition is a concern of 
management. Equipment limitations, seedling mortality, 
and windthrow are additional concerns of management if 
the Palms soils are used as woodland. 

The upland soils can be used as septic tank 
absorption fields or for building site development; 
however, shrink-swell potential, slope, and depth to the 
water table are limitations to these uses, The Palms soils 
are not suited to these uses. 


6. Marlette-Capac-Houghton association 


Deep, well drained, somewhat poorly drained, and very 
poorly drained, loamy and mucky soils that formed in 
glacial Ш or in organic material 


This association consists of nearly level to rolling soils 
оп till plains and moraines and in isolated areas of 
glacial till on outwash plains. The Marlette soils are in 
broad upland areas, the Capac soils are on foot slopes 
and low positions on the landscape, and the Houghton 
soils are in depressional areas. The slope is dominantly 
0 to 12 percent. It is generally steeper along the major 
drainageways and streams. 

This association makes up about 3 percent of the 
survey area. It is about 35 percent Marlette soils, 20 
percent Capac soils, 10 percent Houghton soils, and 35 
percent soils of minor extent. 

The Marlette soils are deep and well drained. They 
have a surface layer of dark brown loam. The subsoil is 
clay loam that has loam coatings on faces of peds in the 
upper part. The substratum is loam. 

The Capac soils are deep and somewhat poorly 
drained. They have a surface layer of very dark grayish 
brown loam. The subsoil is loam and clay loam. The 
substratum is loam. 

The Houghton soils are deep and very poorly drained. 
They have a surface layer of black muck. The underlying 
layers are muck. 

The soils of minor extent are the well drained Arkport, 
Okee, Ormas, and Spinks soils in broad upland areas 
and on ridges and knolls; the poorly drained Barry and 
Colwood soils in depressions and drainageways: the very 
poorly drained Gilford soils in depressions and 
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Figure 2.— Typical pattern of the soils and underlying materia! in the Hilsdale-Piddies-Teasdate association. 


drainageways; and the very poorly drained Palms soils in 
bogs, depressions, and drainageways. 

The soils in this association are used mainly as 
cultivated cropland. Corn is the main crop. In a few 
areas the soils are used as permanent pasture or as 
woodland. Most areas of the Houghton soils have a 
cover of natural vegetation, including trees. 

The Marlette and Capac soils are suited to use as 
cropland and as pasture and hayland. If these soils are 
cultivated, controlling water erosion, maintaining good 
soil tith and а high content of organic matter, and 
temoving excess water during wet períods are concerns 
of management. The Houghton soils are suited to use as 
cropland if they are adequately drained. 

If overgrazing occurs on the Marlette soils, water 
erosion is a hazard. Grazing on the Capac soils when 
they are wet can cause surface compaction. The 
Houghton soils are suited to use as pasture and hay if 
adequate drainage is provided. 

The sails in this association are suitable for use as 
woodiand. Plant competition is a concern of 
management. Equipment limitations, seedling mortality, 
and windthrow hazard are acditional concerns if the 


Houghton soils are used as woodland. 

The Marlette and Capac soils can be used as septic 
tank absorption fields or for building site development; 
however, shrink-swell potential, low strength, 
permeability, slope, and depth to the water table are 
limitations that affect building site development and 
permeability, slope, and depth to the water table are 
limitations that affect septic tank absorption fields. The 
Houghton soils are not suited to these uses. 


dominantly nearly level to rolling, deep soils that are 
well drained and very poorly drained 


The 501$ in these associations are generally suited to 
use as cropland. If they are cultivated, soil blowing, 
water erosion, and droughtiness are hazards. 

The well drained soils in these associations are suited 
to most building site development; however, slope is a 
limitation in some areas. If these soils are used for 
onsite waste disposal pollution of ground water is a 
hazard because of inadequate filtration of the effluent. 
Onsite waste disposal and building site development are 
not practical on the very poorly drained organic soils in 
these associations, 
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7. Spinks-Ormas-Houghton association 


Deep, well drained and very poorly drained, sandy and 
mucky soils that formed in glaciofluviai deposits or in 
organic material 


This association consists of nearly level to rolling soils 
оп outwash plains, in glacial drainageways, апа on 
moraines а. S). [The Spinks and Ormas soils are in the 
broad upland areas, and the Houghton soils are in 
depressional areas. The slope is dominantly 0 to 12 
percent. 

This association makes up about 23 percent of the 
survey area. It is about 25 percent Spinks soils, 15 
percent Ormas soils, 10 percent Houghton soils, and 50 
percent soils of minor extent. 

The Spinks soils are deep and well drained. They have 
a surface layer of dark brown sand and a subsurface 
layer of brownish yellow and light yellowish brown sand. 
eee’ layer consists of sand and bands of fine 
sand. 

The Ormas soils are deep and well drained. They have 
a surface layer of dark brown loamy sand and a 
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subsurface layer of yellowish brown loamy sand. The 
subsoil is sandy loam, sandy clay loam, loamy sand, and 
gravelly sandy loam. The substratum is gravelly sand. 

The Houghton soils are deep and very poorly drained. 
They have a surface layer of black muck. The underlying 
layers are muck. 

The soils of minor extent are the well drained Arkport, 
Okee, Boyer, and Oshtemo soils in broad upland areas, 
оп knolls and ridges, and along drainageways; the 
somewhat poorly drained Brady and Dixboro soils in 
broad, flat areas, on low knolls and ridges, on foot 
Slopes, along drainageways, and in shallow depressions; 
the poorly drained Colwood soils and the very poorly 
drained Gilford soils in depressions and drainageways; 
and the very poorly drained Palms soils in bogs and 
other depressional areas. 

The soils in this association are used mainly as 
cultivated cropland. Corn is the main crop. In a few 
areas the soils are used as permanent pasture or as 
woodland. Most areas of the Houghton soils have a 
Cover of natural vegetation, including trees; a few areas 
have been drained for use as cropland. 
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Figure 3.—Typieal pattern of tha soils and underlying material in the Spinks-Ormas-Houghton association. 
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Figure 4.—Typica! pattern of the soils and underlying material in the Boyer-Oshtemo-Houghton association. 


The well drained soils are suited to use as cropland 
and as pasture and hayland. If they are cultivated, 
controlling water erosion, maintaining a high content of 
organic matter, and conserving moisture during dry 
periods are concerns of management. If they are used 
as pasture or hayland, the hazard of droughtiness is a 
concern, 

The Houghton soils are suited to use as cropland and 
as pasture and hayland if they are adequately drained. If 
they are cultivated, removing excess water, preventing 
ponding, providing adequate drainage outiets, controlling 
soif blawing and subsidence after drainage, and 
overcoming equipment limitations are concerns of 
management. 

The soils in this association are suitable for use as 
woodland. Plant competition and seedling mortality are 
concerns of management. Windthrow hazard and 
equipment limitations are additional concerns if the 
Houghton soils are used as woodland. 

The well drained soils are well suited to most building 
site development; however, they are poorly suited to 
onsite waste disposal. The slope and inadequate 
filtration capacity of the soils are limitations to these 
uses. The Houghton soils are not suited to building site 
development or to onsite waste disposal. 


8. Boyer-Oshtemo-Houghton association 


Deep, well drained and very poorly drained, loamy and 
mucky soils that formed in glaciofluvial deposits or in 
organic material 


This association consists of nearly level to rolling soils 
on outwash pl moraines and in glacial 
drainageways| he Boyer and Oshtemo soils are 
in the broad upland areas, and the Houghton soils are in 
depressional areas. The slope ranges from 0 to 40 
percent. 

This association makes up about 18 percent of the 
survey area. Ít is about 30 percent Boyer soils, 15 
percent Oshtemo soils, 10 percent Houghton soils, and 
45 percent soils of minor extent, 

The Boyer soils are deep and well drained. They have 
a surface layer of dark brown sandy loam, The subsoil is 
sandy loam and gravelly sandy loam. The substratum is 
very gravelly sand. 

The Oshtemo soils are deep and well drained. They 
have a surface layer of dark brown sandy loam and a 
subsurface layer of yellowish brown sandy Joam. The 
subsoil is gravelly sandy loam, sandy clay loam, and 


sand that contains bands of loamy sand. The substratum 
is gravelly sand. 

The Houghton soils are deep and very poorly drained. 
They have a surface layer of black тиск. The underlying 
layers are muck. 

The soils of minor extent are the well drained 
Hilisdale, Ormas, Riddles, Spinks, and Leoni soils in 
broad upland areas, on knolls and ridges, and along 
drainageways; the somewhat poorly drained Brady soils 
in broad flat areas and shallow depressions, on knolls 
and ridges, and along drainageways; the poorly drained 
Calwood soils and the very poorly drained Gilford soils in 
depressions and drainageways; and the very poorly 
drained Palms soils in bogs, depressions, and 
drainageways. 

The soils in this association are used mainly as 
cultivated cropland, Corn is the main crop. In a few 
areas the soils are used as permanent pasture or as 
woodland. Most areas of the Houghton soils have а 
cover of natural vegetation, including trees; some areas 
are drained for use as cropland. 

The well drained soils are suited to use as cropland 
and as pasture and hayland. If they are cultivated, 
controlling water erosion, maintaining a high content of 
organic matter, and conserving moisture during dry 
periods are concerns of management. li they are used 
as pasture or hayland, the hazard of droughtiness is a 
concern. 

The Houghton soils are suited to use as cropland and 
as pasture and hayland if they are adequately drained. If 
they are cultivated, removing excess water, preventing 
ponding, providing adequate drainage outlets, controlling 
soil blowing and subsidence atter drainage, and 
overcoming equipment limitations are concerns of 
management, 

The soils in this association are suitable for use as 
woodland. Plant competition is a concern of 
management. Seedling mortality, windthrow hazard, and 
equipment limitations are additional concerns if the 
Houghton soils are used as wootland. 

The well drained soils are well suited to most kinds of 
building site development; however, they are poorly 
suited to onsite waste disposal. Slope and poor filtering 
capacity are limitations to onsite waste disposal. The 
Houghton soils are not suited to building site 
development or to onsite waste disposal. 


The soils are poprlw very steep uns crearly level, 
aeep soils that are well drained andpasry poorly 
drained 


The soils are poorly suited to use as cropland. They 
are best suited to use as woodland or pasture. 

The well drained soils are poorly suited to onsite 
waste disposal and to use as building sites because of 
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slope. The very poorly drained organic soils are not 
suited to ihese uses. 


9. Boyer-Hillsdale-Houghton association 


Deep, well drained and very poorly drained, loamy and 
mucky soils that formed in glaciotiuvial deposits, glacial 
till, or organic material 


This association consists of nearly level to very steep 
Soils on moraines. The Boyer and Hillsdale soils are on 
hills and high ridge; ie Houghton soils are in 
depressional areas (19. 5). The slope ranges from 0 to 
40 percent. 

This association makes up about 2 percent of the 
Survey area. It is about 30 percent Boyer and similar 
soils, 25 percent Hillsdale and similar soils, 15 percent 
Houghton soils, and 30 percent soils of minor extent. 

The Boyer soils are deep and well drained. They hava 
a surface layer of dark brown sandy loam. The subsoil is 
sandy loam and gravelly sandy loam. The substratum is 
very gravelly sand. 

The Hilisdale soils are deep and well drained. They 
have a surface layer of dark grayish brown sandy loam 
and a subsurface layer of dark yellowish brown sandy 
loam. The subsoil is sandy loam. The substratum is 
sandy loam till. 

The Houghton soils are deep and very poorly drained. 
They have a surface layer of black muck. The underlying 
layers are muck. 

The soils of minor extent are the well drained Arkport, 
Okee, Ormas, Oshtemo, Riddles, Spinks, and Leoni soils 
on hills and ridges; the poorly drained Colwood soils and 
the very poorly drained Gilford soils in depressions and 
drainageways; and the very poorly drained Palms and 
Napoleon soils in bogs. 

This association is used mainly for recreation and as 
wildlife habitat. Most of the acreage is woodland; a small 
acreage is permanent pasture. 

Crop production is generally not practical on these 
soils because of the steepness of slope. However, some 
of the larger areas of Houghton soils, if drained, are 
suitable for crops, particularly specialty crops. 

The soils in this association are suited to pasture 
plants, which can control erosion. Droughtiness is a 
hazard to the use of the well drained soils as pasture. 
Artificial drainage is needed if the Houghton soils are 
used as pasture. 

The soils in this association are well suited to 
woodland use. Plant competition. seedling mortality, 
equipment limitations, and the hazards of windthrow and 
water erosion, however, are concerns of management. 

These soils are poorly suited to building site 
development and to onsite waste disposal. Stope is a 
limitation on the Boyer and Hillsdale soils. Poor filtering 
capacity is an additional limitation on the Boyer soils. 
The Houghton soils are not suited to building site 
development or to onsite waste disposal. 
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Figure 5.—Typical pattern of the soils and underlying material in the Boyer-Hilsdale-Houghion association 


dominantly nearly level, deep soils that are very 
Poorly drained 


These soils are suited to specialty crops if adequately 
drained. If they are cultivated, removing excess water, 
preventing ponding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
low soil stability are concerns of management. 

The soils are not suited to onsite waste disposal and 
to building site development. 


10. Houghton-Paims-Henrietta association 


Deep, very poorly drained, mucky soils that formed in 
organic material or in organic material and the underlying 
foamy and sandy glaciofiuvial deposits 


This associ: nsists of soils in an old glacial 
drainageway| (Ва. In this association the slope is 
generally less than 2 percent. In the adjacent upland 
areas the slope is as much as 30 percent. 


This association makes up about 3 percent of the 
survey area. It is about 30 percent Houghton soils, 20 
percent Palms soils, 20 percent Henrietta soils, and 30 
percent soils of minor extent. 

The Houghton soils have a surface layer of black 
muck. The underlying layers are muck. 

The Palms soils consist of black muck in the upper 
part and of sandy toam and loamy sand in the 
substratum. 

The Henrietta soils are deep and very poorly drained. 
They have a surface layer of black muck, The subsoil is 
loamy fine sand, sandy loam, silt loam, and fine sandy 
loam. The substratum is loamy fine sand. 

The soils of minor extent are the well drained Arkport, 
Okee, Ormas, and Spinks soils on ridges and knolls; the 
somewhat poorly drained Dixboro soils on foot slopes 
and along drainageways; the poorly drained Colwood 
and Sebewa soils and the very poorly drained Gilford 
Soils in depressions and drainageways; and the very 
Poorly drained Edwards and Martisco soils along the 
edge of lakes and in depressions. 
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Figure 8 —Typical pattern of the soils and underlying material in the Houghton-Paims-Henrieita association 


In most of the area the soils have a cover of natural 
vegetation, including trees, and they are used mainly for 
recreation areas and as wildlife habitat. in places, they 
are used for cultivated crops. Specialty crops, such as 
lettuce, onions, mint, and sod, are the most common 
crops. 

The soils in this association are suitable for use as 
cropland if adequate drainage is provided. If they are 
removing excess water, preventing ponding 
'oviding adequate drainage outlets, controlling 

lowing and subsidence after drainage, and 
overcoming equipment limitations are concerns of 
management. Frost action is a hazard in some areas. 
These soils may be deficient in nutrients, especially 
micronutrients, for some crops. 

These soils are suitable for use as pasture and 
hayland if artificia! drainage is provided. The ponding is a 
hazard to these uses. Removing excess water and 
preventing surface compaction are concerns of 
management. 

The soils in this association are suited to use as 
woodland. Equipment limitations, plant competition, 


seedling mortality, апа the hazard of windthrow are 
concerns of management. 

The use of these soils as septic tank absorption fields 
or for building site development is not practical. The high 
water table, hazard of ponding, and instability of the soil 
material are limitations that are extremely difficult to 
overcome. 


broad land use considerations 


The soils in Jackson County vary widely in their 
suitability for major land uses. 


cropland 


About 30 percent of the land in the county is used for 
cultivated crops, mainly corn and wheat. This cropland is 
scattered throughout the county and is concentrated in 
associations 1, 2, 4, 5, 6, 7, and 8. The soils in these 
associations are generally suited to crops. 

Associations 1 and 2 are dominantly nearly ievel to 
rolling uplands. The hazards of erosion and soil blowing 
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are the main concerns of cropland management on the 
soils in these associations. In associations 4, 5, and 6, 
cultivated crops are grown mainly on the nearly level to 
rolling upland soils. The hazards of erosion and soil 
blowing, removing excess water during wet periods, and 
maintaining good soil tilth are concerns of cropland 
management on these soils. In associations 7 and 8, the 
crops are grown mainly on the nearly level to rolling, well 
drained upland soils. The hazards of erosion, soil 
blowing, and droughtiness are concerns of cropland 
management on these soils. 

The very poorly drained organic soils in associations 5, 
6, 7, and 8 are generally not cultivated. However, in 
some of the larger areas they have been cleared and 
drained and are suitable for crops, particularly specialty 
crops such as lettuce, celery, onions, and mint, and for 
sod. If these soils are cultivated, remaving excess water, 
preventing ponding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and equipment limitations associated with soil stability 
are concerns of management. Specialty crops are also 
grown in some places in association 10. 


pasture and hayland 


About 6 percent of the land in the county is permanent 
pasture, and 6 percent is hayland in a tillage rotation. 
The soils in associations 1, 2, 4, 5, 6, 7, 8, and 9 аге 
generally suited to use as pasture and hayland. Most of 
the pasture is on the rolling to very steep upland soils. 
Some pasture is on the soils in association 10. Pasture 
grasses help to control erosion. 
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woodland 


About 25 percent of the county is in woodland. The 
productivity of hardwoods is high and very high on the 
upland soils in associations 1, 4, 5, 6, and 9 and 
moderately high to very high on the upland soils in 
associations 2, 7, and 8. It is moderately high on the 
soils in association 10 and on the very poorly drained 
organic soils in associations 5, 6, 7, 8, and 9. Plant 
Competition is tho main concern on woodland in Jackson 
County. Erosion, equipment limitations, seedling 
mortality, and windthrow hazard are additional concerns 
of management for some soils. 


recreation 


The soils are poorly suited to well suited ta use as 
sites for recreation, depending on the intensity of the 
expected use. Most of the soils in associations 1, 2, 4. 5, 
6, 7, and 8 are generally suited to intensive recreation 
uses such as playgrounds, camp areas, picnic areas, 
and paths and trails. Wetness is a limitation to these 
uses on the very poorly drained organic soils in 
associations 5, 6, 7, and 8 and the somewhat poorly 
drained upland soils in associations 4, 5, and 6. The 
sandy texture of the well drained soils in association 7 is 
also a limitation to these uses. 

The soils in associations 9 and 10 are generally poorly 
suited to intensive recreation development. The rolling to 
very steep slopes in association 9 and the high water 
table in association 10 are limitations to this use. Most of 
the land area of associations 9 and 10 is within the 
Waterloo Recreation Area. This area is used primarily for 


Figure ?.—Ponded area of the Houghton-Pakns-Henrielta association. 


wildlife habitat, hunting, and fishing. The soils are well 
suited to these uses. 


wildlife habitat 


The suitability of the soils for use as wildlife habitat is 
generally high throughout the county. The soils in 
associations 1, 2, 4, 5, 6, 7, 8, and 9 are generally 
suitable for use as habitat for openland and woodland 
wildlife. The very poorly drained organic soils in 
associations 5, 6, 7, 8, and 9 and the somewhat poorly 
drained soils in associations 4, 5, and 6 are also suited 
to use as habitat for wetland wildlife. The soils in 
association 10 are suited to use as habitat for wetland 
wildlife. 


urban land 


About 12 percent of the land in the county is classified 
as urban, or built-up, land. Urban land is concentrated in 
association 3, but it is scattered throughout the county. 
Association 3 is so built up that most uses are 
precluded. 


The nearly level to rolling, well drained Hillsdale and 
Riddles soils in associations 1, 2, 4, and 5 are generally 
suited to urban uses. These soils have slight to 
moderate limitations for most building site development 
and for onsite waste disposal. Slope, shrink-swell 
potential, and filtering capacity are limitations to these 
uses. 

The nearly level to rolling, well drained Marlette, 
Spinks, Ormas, Boyer, and Oshtemo soils in associations 
3, 6, 7, and 8 have slight to moderate limitations for 
most kinds of building site development but have severe 
limitations for use as septic tank absorption fields. 

The soils in association 9 are poorly suited to most 
urban uses because of wetness and the steepness of 
slope. Some sites are, however, suitable for houses. 

The nearly level to rolling, well drained Arkport and 
Okee soils, which are of minor extent in associations 1, 
4, 5, 6, 7, 9, and 10, are well suited to urban uses. 
These soils have slight to moderate limitations for most 
kinds of building site development and for use as septic 
tank absorption fields. 


detailed soil map units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

А symbol identifying the soil precedes the map unit 
name in the soll descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soi series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, wetness, degree of erosion, and other 
chasacteristics that affect their use. On the basis of such 
differences, a soil series is divided into 507 phases. Most 
of the araas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Spinks sand, 6 to 12 percent slopes, is one of 
several phases in the Spinks series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

А soil complex consists of two or more soils that occur 
as areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Marlette-Owosse complex, 2 to 6 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
made up of all of them. Histosols and Aquents, ponded, 
is an undifferentiated group in this survey area. 


Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
managament of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 
some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, gravel, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soit 


ives the acreage and proport 
each map unit. Other tables (see Er of tables" 
give properties of the soils and the Ti 
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Soil descriptions 


11B—Boyer-Oshtemo sandy loams, 1 to 8 percent 
Slopes. These are nearly level and undulating, well 
drained soils on broad, flat uplands and low knoils and 
ridges. The areas are irregular in shape and range from 
3 to 500 or more acres. The Boyer soil makes up 40 to 
55 percent of this complex, and the Oshtemo soil makes 
up 30 ta 40 percent. The areas of these soils are so 
intricately mixed or so small that it is not practical to 
separate them in mapping at the scale used. 

Typically, the Boyer soil has a surface layer that is 
dark brown sandy loam about 11 inches thick. The 
subsoil is dark brown and is about 23 inches thick. In the 
upper part it is friable sandy loam, and in the lower part 
it is friable gravelly sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
very gravelly sand. In some areas the subsoil contains 
more clay. In some areas the substratum is at a depth of 
less than 22 inches. 

Typically, the Oshtemo soil has a surface layer that is 
dark brown sandy loam about 10 inches thick. The 
subsurface layar is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 33 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
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clay loam; and in the lower part it is strong brown, юозе 
sand апа 1/8- to 1-inch-thick bands of dark brown very 
friable loamy sand. The substratum to a depth of about 
60 inches is yellowish brown, calcarcous gravelly sand. 
In same areas 20 or more inches of sandy material is 
above the gravelly sandy loam and gravelly sandy clay 
loam parts of the subsoil. In some areas the subsoil 
contains more clay. 

Included in mapping are small areas of well drained 
Spinks soils that have more sand in the subsoil than the 
Boyer and Oshtemo soils. These Spinks soils are 
scattered throughout the complex. Also included are 
small areas of somewhat poorly drained Brady soils in 
depressions and drainageways and on foot slopes. Also 
included are small areas of Leoni soils that have more 
pebbles and cobbles in the subsoil than the Boyer and 
Oshtemo soils. These Leoni soils are scattered 
throughout the complex. The included soils make up 5 to 
15 percent of the complex. 

Permeability is moderately rapid in the surface layer 
and the subsoil and very rapid in the substratum. The 
available water capacity is low for the Boyer soil and 
moderate for the Oshtemo soil. Surface runoff is slow. 

In most areas these soils are used as cropland. In а 
few areas they are used as pasture or woodiand. These 
Soils have good potential for use as pasture. hayland, 
and woodland and for recreation uses and most kinds of 
building site development. They have fair potential for 
use as cropland and poor potential for use as sites for 
most kinds of sanitary facilities. 

If these soils are cultivated, controlling soil blowing, 
maintaining a high content of organic matter, and 
conserving soil moisture during dry periods are major 
concerns of management. Tree windbreaks, buffer strips, 
Cover crops, and conservation tillage help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. Irrigation should 
increase crop yields. 

If these soils are used as pasture and hayland, the 
hazard of droughtiness is a major сопсет of 
management. In summer these soils often do not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry months. Overgrazing during the dry 
months can increase the hazard of soil blowing. 

if these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to contro! the growth of undesirable 
vegetation. 

The use of these soils as septic tank absorption fields 
Qt as sites for sewage lagoons is limited by a hazard of 
ground water pollution. The soil material is too rapidly 
permeable to adequately filter the effluent from septic 
tank absorption fields and to prevent seepage from 
sewage lagoons. Filling or mounding the absorption field 
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sites with suitable material increases the filtering 
capacity. Sealing the bottom and sides of sewage 
lagoons with impervious material can control seepage. 

These soils have few limitations for building site 
development. The walls of shallow excavations tend to 
cave in and, therefore, need to be reinforced. Lawns 
need a cover of loamy topsoil and need to be watered 
frequently to offset droughtiness. Cleared areas around 
construction sites should be protected from soil blowing 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass Ills and 
Michigan soil management groups 4a and 3a. 


11C—Boyer-Oshtemo sandy loams, 6 to 12 percent 
slopes. These are rolling, well drained soils on broad 
uplands consisting of ridges and knolls. The areas are 
irregular in shape and range from 3 to 160 ог more 
acres. The Boyer soil makes up 40 to 55 percent of this 
complex, and the Oshtemo soil makes up 30 to 40 
percent. The areas of these soils are so intricately mixed 
or so small that it is not practical to separate them іп 
mapping at the scale used. 

Typically, the Boyer soil has a surface layer that is 
dark brown sandy loam about 9 inches . The subsoil 
is dark brown and is about 23 inches thick. In the upper 
part it is friable sandy loam, and in the lower part It is 
friable gravelly sandy loam. The substratum to a depth of 
about 60 inches is yellowish brown, calcareous very 
gravelly sand. In some places, the subsoil contains more 
clay. In some areas the substratum is at a depth of less 
than 22 inches. 

Typically, the Oshtemo soil has а surface layer that is 
dark brown sandy loam about 8 inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick, The subsoil is about 33 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
clay loam; and in the tower part it is strong brown, loose 
sand and 1/8- to 1-inch-thick bands of dark brown, very 
friable loamy sand. The substratum to 4 depth of about 
60 inches is yellowish brown, calcareous gravelly sand. 
In places, there is 20 or more inches of sandy material 
above the subsoil. in places, the subsoil contains more 
clay. 

Included in mapping are small areas of well drained 
Spinks soils, which have more sand in the subsoil than 
the Boyer and Oshtemo soils. These Spinks soils are 
scattered throughout the complex and they make up 
about 5 percent of the complex. Also included are small 
areas of somewhat poorly drained Brady soils in 
depressions and drainageways and on foot slopes. 
These soils make up about 5 percent of the complex. 
Also included are small areas of Leoni soils that have 
more pebbles and cobbles in the subsoil than the Boyer 
and Oshtemo soils. These Leoni soils are scattered 
throughout the complex, and they make up about 5 
percent of the complex. 
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Permeability is moderately rapid in the surtace layer 
and the subsoil and very rapid іп the substratum. The 
available water capacity is low for the Boyer soil and 
moderate for the Oshtemo soil. Surface runoff is 
medium. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
soils have good potential for use as pasture, hayland, 
and woodiand. They have fair potential for use as 
cropland and as sites for recreation and for most kinds 
of building site development. They have poor potential 
for use as septic tank absorption fields and as sites for 
sewage lagoons. 

If these soils are cultivated, controlling soil blowing 
and water erosion, maintaining a high content of organic 
matter, and conserving soil moisture during dry periods 
are major concerns of management. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to control soil blowing. Cover crops, grassed waterways, 
and conservation tillage used in a crop rotation help to 
control surface runoff and erosion. Returning crop 
residue to the soil and regularly adding other organic 
matter heip to maintain or increase the content of 
organic matter in the soll and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soit moisture. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. If these soils are used as 
pasture and hayland, the hazard of droughtiness is a 
major concern of management. In summer these soils 
often do not have sufficient moisture for optimum plant 
growth. Rotation grazing or strip grazing help to maintain 
Preduction during the dry months. Overgrazing during the 
dry months can increase the hazard of soil blowing. 
Maintaining an adequate vegetative cover by preventing 
overgrazing helps to control surface runoff and erosion. 

If these soils are planted to trees, plant competition is 
a concern of management. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. 

The use of these soils as septic tank absorption fields 
is limited by the inadequate filtration capacity and the 
slope of the soils. Ground water pollution is a hazard. 
Filling or mounding the absorption field site with suitable 
material increases the filtering capacity of the soils. 
Installing the absorption field across the slope helps to 
overcome the slope limitation. These soils are generally 
not suited to use as sites for sewage lagoons because 
of the slope and a hazard of seepage. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcame by shaping the site and by using retaining 
walls. Roads and streets should be built on the contour. 
The walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 
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This complex is in capability subclass Ille and 
Michigan soil management groups 4a and 3a. 


11D—Boyer-Oshtemo sandy loams, 12 to 18 
percent siopes. These are hilly, well drainad soils on 
hills, ridges, and knolls. The areas are irregular in shape 
and range from 3 to 50 or more acres, The Boyer soil 
makes up 40 to 55 percent of this complex, and the 
Oshtemo soil makes up 30 to 40 percent. The areas of 
these soils are so intricately mixed or so small that it is 
not practical to separate them in mapping at the scale 
used. 

Typically, the Boyer soil has a surface layer that is 
dark brown sandy loam about 8 inches thick. The subsoil 
is dark brown and is about 20 inches thick. In the upper 
part it is friable sandy loam, and in the lower part it is 
dark brown, friable gravelly sandy loam. The substratum 
to a depth of about 60 inches is yellowish brawn, 
calcareous very gravelly sand. In some places, the 
subsoil contains more clay. In some areas the 
substratum is at a depth of less than 22 inches. 

Typically, the Oshtemo soil has a surface layer that is 
dark brown sandy loam about 7 inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 29 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middie part it is yellowish red, firm gravelly sandy 
clay loam; and in the lower part it is strong brown, loose 
sand and 1/8- to 1-inch-thick bands of dark brown, very 
friable loamy sand. The substratum to a depth of about 
80 inches is yellowish brown, calcareous gravelly sand. 
In some places, there is 20 or more inches of sandy 
material above the subsoil. In some places, the subsoil 
contains more clay. 

included in mapping are small areas of well drained 
Spinks soils that have more sand in the subsoil than the 
Boyer and Oshtemo soils. These Spinks soils are 
scattered throughout the complex, and they make up 
about 5 percent of the complex. Also included are small 
areas of somewhat poorly drained Brady soils in 
depressions and drainageways and on foot slopes. 
These soils make up about 5 percent of the complex. 
Also included are small areas of Leoni soils that have 
more pebbles and cobbles in the subsoil than the Boyer 
and Oshtemo soils. These Leoni soils are scattered 
throughout the complex, and they make up about 5 
percent of the complex. 

Permeability is moderately rapid in the surface layer 
and the subsoil and very rapid in the substratum. The 
available water capacity is low for the Boyer soil and 
maderate for the ОзМето soil. Surface runoff is rapid. 

In most areas these soils are used as pasture. In a 
few areas they are used as woodland or cropland. These 
soils have good potential for use as pasture, hayland, 
and woodland. They have poor potential for use as 
cropland, for most recreation uses, for use as sites for 
sanitary facilities, and for buildíng site development. 

If these soils are cultivated, controlling soil blowing 
and water erosion, maintaining a high content of organic 
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matter, conserving soil moisture during dry periods, and 
overcoming equipment restrictions associated with slope 
are major concerns of management. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to control soil blowing. Cover crops, grassed waterways, 
and conservation tillage help to control surface runoff 
and erosion. Returning crop residue to the soil and 
regularly adding other organic matter help to maintain or 
increase the content of organic matter in the scil and to 
increase the available water capacity of the soil. 
Conservation аде helps to conserve soil moisture. 
Farming on the contour minimizes the equipment 
limitations associated with slope. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. И these solis are used as 
pasture and hayland, the hazard of droughtiness and 
equipment limitations associated with slope are major 
concerns of management. In summer these soils often 
do not have sufficiant moisture for optimum plant growth. 
Rotation grazing or strip grazing helps to maintain 
production during the dry months. Overgrazing during the 
dry months can increase the hazard of soil blowing. 
Maintaining an adequate vegetative covor by preventing 
overgrazing helps to control surface runoff and erosion. 
Seeding and fertilizing on the contour minimizes the 
equipment limitations. 

If these soils are planted to trees, plant competition is 
a concern of management. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. 

The use of these soils as septic tank absorption fields 
is limited by the inadequate filtration capacity and the 
slope of the solls. Ground water pollution is a hazard. 
Filling or mounding the absorption field site with suitable 
material increases the filtering capacity of the soils. 
Installing the absorption field across the slope helps to 
overcome the slope limitation. These soils are generally 
not suited to use as sites for sewage lagoons because 
ol the slope and the hazard of seepage. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Roads and streets should be built on the contour. 
The walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass Ме and 
Michigan soil management groups 4a and 3a. 


11E—Boyer-Leoni complex, 18 to 40 percent 
slopes. These are steep and very steep, well drained 
soils on hills and along streams. The areas are irregular 
or long and narrow in shape and range from 3 to 60 or 
more acres The Boyer soils make up 40 to 55 percent 
of this complex, and the Leoni soils make up 30 to 45 
percent. The areas of these two soils are so intricately 
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mixed or so small that it is not practical to separate them 
in mapping at the scale used. 

Typically, the Boyer soils have a surface layer of dark 
brown sandy loam about 7 inches thick. The subsoil is 
dark brown and is about 20 inches thick. In the upper 
part it is dark brown, friable sandy loam, and in the lower 
part it is dark brown, friable gravelly sandy loam. The 
substratum to a depth of about 60 inches is yellowish 
brown, calcareous very gravelly sand. In some places, 
the subsoil contains more clay. In some areas the 
substratum is at a depth of less than 22 inches or mare 
than 40 inches. Also in some areas the content of 
pebbles in the subsoil is greater than 25 percent. 

Typically, the Leoni soils have a surface layer of dark 
brown gravelly sandy loam about 6 inches thick. The 
subsoil is dark brown and is about 35 inches thick. In the 
upper part it is firm cobbly sandy clay loam; in the middie 
part it is firm cobbly clay loam and gravelly clay loam; 
and in the lower part it is Мае gravelly sandy loam. 
The substratum to a depth of about 60 inches is dark 
yellowish brown, calcareous gravelly loamy sand. 

Included in mapping are small areas of well drained 
Hillsdale and Spinks soils on similar positions on the 
landscape. The Hillsdale soils have a loamy subsiratum 
and make up about 10 percent of the complex. The 
Spinks soils have less clay in the subsoil than the Boyer 
and Leoni soils and make up about 5 percent of the 
complex. 

Permeability in the Boyer soils is moderately rapid in 
tho surface layer and the subsoil and very rapid in the 
substratum. Permeability in the Leoni soils is moderate in 
the surface layer and the subsoil and moderately rapid or 
rapid in the substratum. The available water capacity is 
low. Surface runoff is very rapid. 

In most areas these soils are used as woodland. па 
few areas they are used as pasture. These soils have 
good potential for use as woodland and fair potential for 
use as pasture and hayland. They have poor potential 
for use as cropland, for recreation uses, for use as sites 
for sanitary facilities, and for building site development. 

Crop production is generally not practical on these 
soils because of the steepness of slopes. 

If these soils are used as woodland, erosion, 
equipment limitations, and plant competition are 
concerns of management. On the Leoni soils, seedling 
mortality is an additional hazard. The use of heavy 
equipment for planting, tending, and harvesting trees is 
restricted because of the steepness of slope. 
Constructing logging road and skid trails on the gentler 
slopes helps to overcome the equipment limitations and 
to prevent erosion. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. Some seedling loss can be expected on the 
Leoni soils during the dry summer months. Stands can 
be improved by planting more seedlings than normal and 
by controlling plant competition. 

These soils are generally not suitable for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields because of the steepness of slope. 
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The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. The 
walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mutch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass Vile and 
Michigan soil management groups 4a and Ga. 


13B—Ormas-Spinks complex, 0 to 6 percent 
slopes, These are nearly level and undulating, well 
drained soils on broad flat uplands and on low knoils 
and ridges. The areas are irregular in shape and range 
from 3 to 500 or more acres. The Ormas soils make up 
40 ta 50 percent of this complex, and the Spinks soils 
make up 30 to 40 percent. The areas of these soils are 
80 intricately mixed or so small that It is not practical to 
separate them in mapping at the scale used. 

Typically, the Ormas soils have a surface layer that is 
dark brown loamy sand about 11 inches thick. The 
subsurface layer is yellowish brown loamy sand about 10 
inches thick. The subsoil is about 24 inches thick. In the 
upper part it is dark brown, friable sandy loam and sandy 
clay loam, and in the lower part it is dark brown, very 
friable loamy sand and gravelly sandy loam. The 
substratum to a depth of about 60 inches is pale brown, 
calcareous gravelly sand. In some areas less than 20 
inches of sandy material is above the subsoil. 

Typically, the Spinks soils have a surface layer of dark 
brown sand about 6 inches thick. The subsurface layer, 
about 29 inches thick, is brownish yellow and light 
yellowish brown sand. Below that, to a depth of about 60 
inches, is light yellowish brown, loose sand and bands, 4 
inch 10 5 inches thick, of dark brown, friable fine sand. In 
some areas the combined thickness of the bands is less 
than 6 inches. 

Included in mapping are small areas of well drained 
Boyer and Oshtemo soils that have more clay in the 
surface layer and in the upper part of the subsoil than 
the Ormas and Spinks soils. These Boyer and Oshtemo 
soils are scattered throughout the complex, and they 
make up 5 to 15 percent of the complex. Also included 
are small areas of somewhat poorly drained Brady soils 
in depressions and drainageways and on foot slopes. 
They make up 5 to 10 percent of the complex. 

Permeability in the Ormas soils is moderately rapid in 
the surface layer and the subsoil and very rapid in the 
substratum. Permeability in the Spinks soils is 
moderately rapid or rapid. The available water capacity is 
low. Surface runoff is slow. 

In most areas these soils are used as cropland. па 
few areas they are used as pasture or woodland. These 
soils have good potential for use as pasture, hayland, 
and woodland and most kinds of building site 
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development. The Ormas soils have good potential for 
recreation uses, and the Spinks soils have poor 
potential. These soils have fair potential for use as 
cropland. They have poor potential for use as sites for 
most kinds of sanitary facilities, 

If these soils are cultivated, controlling soil blowing, 
maintaining a high content of organic matter, and 
conserving soil moisture during dry periods are major 
concerns of management. Tree windbreaks, buffer strips, 
cover crops, and conservation tillage help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. Irrigation should 
increase crop yields. 

If these soils are used as pasture and hayland, 
droughtiness is a major concern of management. In 
summer these soils often do not have sufficient moisture 
for optimum plant growth. Rotation grazing or strip 
grazing helps to maintain production during tho dry 
months. Overgrazing during the dry months increases 
the hazard of soil blowing. 

If these soils are used as woodland, the hazard of 
seedling mortality is a concern of management. Plant 
competition also is a concern. Some seedling loss can 
be expected during the dry summer months. But the loss 
can be offset by planting more seedlings than normal 
and by controlling plant competition. In new tree 
plantations, plant competition can be controlled by such 
practices as disking and the use of herbicides. 

The use of these soils as septic tank absorption fields 
or as sites for sewage lagoons is limited by a hazard of 
ground water pollution. The soil material is too rapidly 
permeable to adequately filter the effluent from septic 
tank absorption fields and to prevent seepage from 
sewage lagoons. Filling or mounding absorption field 
sites with suitable material increases the filtering 
capacity. Sealing the bottom and sides of sewage 
lagoons with impervious material can control seepage. 

These soils have few limitations for building site 
development. The walls of shallow excavations tend to 
cave in and, therefore, need to be reinforced. Lawns 
need a cover of loamy topsoil and need to be watered 
frequently to offset droughtiness. Cleared areas around 
construction sites should be protected from soil blowing 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass 15 and 
Michigan soil management group 4a. 


43¢—Ormas-Spinks complex, 6 to 12 percent 
slopes. These are rolling, well drained soils on broad 
uplands consisting of ridges and knolls. The areas are 
irregular in shape and range from 3 to 160 or more 
acres. The Ormas soils make up 40 to 50 percent of this 
complex, and the Spinks soils make up 30 to 40 percent. 
The areas of these soils are so intricately mixed or so 
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small that it is not practical to separate them in mapping 
at the scale used. 

Typically, the Ormas soils have a surface layer that is 
dark brown loamy sand about 11 inches thick. The 
subsurface layer is yellowish brown loamy sand about 10 
inches thick. The subsoil is about 24 inches thick. In the 
upper part it is dark brown, friable sandy loam and sandy 
clay loam, and in the lower part it is dark brown, very 
friable loamy sand and gravelly sandy loam. The 
substratum to a depth of about 60 inches is pale brown, 
calcareous gravelly sand. In some areas, less than 20 
inches of sandy material is above the subsoil. 

Typically, the Spinks soils have a surface layer that is 
dark brown sand about 6 inches thick. The subsurface 
layer is brownish yellow and light yellowish brown sand 
about 23 inches thick. Below that, to a depth of about 60 
inches, is light yellowish brown, loose sand and bands, 1 
inch to 5 inches thick, of dark brown, friable fine sand. In 
some places, the combined thickness of the bands is 
less than 6 inches. 

Included in mapping are small areas of well drained 
Boyer and Oshtemo soils that have more clay in the 
surface layer and in the upper part of the subsoil than 
the Ormas and Spinks soils. These Boyer and Oshtemo 
soils are scattered throughout the complex, and they 
make up 5 to 15 percent of the complex. Also included 
are small areas of somewhat poorly drained Brady soils 
in depressions and drainageways and on foot slopes. 
They make up 5 to 10 percent of the complex. 

Permeability in the Ormas soils is moderately rapid in 
the surface layer and the subsoil and very rapid in the 
substratum. Permeability in the Spinks soils is 
moderately rapid or rapid. The available water capacity is 
low. Surface runoff is medium. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland and most kinds of building site development. 
They have poor potential for use as sites for most kinds 
of sanitary facilities. The Spinks soils have poor potential 
for recreation uses, and the Ormas solls have fair 
potential. 

If these soils are cultivated, controlling soil blowing 
and water erosion, maintaining a high content of organic 
matter, and conserving soil moisture during dry periods 
are major concerns of management. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to contro! soil blowing. Cover crops, grassed waterways, 
and conservation tillage used in a crop rotation halp to 
control surface runoff and erosion. Returning crop 
residue to the soil and regularly adding other organic 
matter help to maintain or increase the content of 
organic matter in the soil and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soil moisture. 

The use of these soils as pasture or hayland is 
effective in controlling erosion, If these soils are used as 
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pasture and hayland, droughtiness is a major concern of 
management. In summer these soils often do not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing help to maintain production 
during the dry months. Overgrazing during the dry 
months increases the hazard of soil blowing. Maintaining 
an adequate vegetative cover by preventing overgrazing 
helps to control surface runoff and el 

if these soils are used as woodland во. 8), the hazard 
of seedling mortality is a concern of management. Plant 
competition also is a concern. Some seedling loss can 
be expected during the dry summer months. But the loss 
can be offset by planting more seedlings than normal 
and by controlling plant competition. Plant competition 
can be controlled by disking and by the use of 
herbicides. 

If these soils are used as septic tank absorption fields, 
ground water pollution is a hazard. The Ormas soils are 
limited for this use because of slope, and the Spinks 
solls are limited because of inadequate filtration capacity 
and slope. Installing the absorption field across the slope 
helps to overcome the slope limitation. In areas of the 
Spinks soils, filling or mounding the absorption field sites 
with suitable material increases the filtering capacity. The 
Ormas and Spinks soils are generally not suited to use 
as sites for sewage lagoons because of the slope and 
the hazard of seepage. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Roads and streets should be built on the contour. 
The walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil blowing 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This map unit is in capability subclass Шз and 
Michigan soil management group 4a. 


13D—Ormas-Spinks complex, 12 to 25 percent 
slopes. These are hilly, well drained soils on hills and 
high ridges and knolls and along streams. The areas are 
irregular in shape and range from 3 to 60 or more acres. 
The Ormas soils make up 40 to 50 percent of this 
complex, and the Spinks soils make up 30 to 40 percent. 
The areas of these soils are so intricately mixed or so 
small that it is not practical to separate them in mapping 
at the scale used. 

Typically, the Ormas soils have a surface layer that is 
dark brown loamy sand about 10 inches thick. The 
subsurface layer is yellowish brown loamy sand about 10 
inches thick. The subsoil is about 24 inches thick. In the 
upper part it is dark brown, friable sandy loam and sandy 
clay loam, and in tho lower part itis dark brown, very 
friable loamy sand and gravelly sandy loam. The 
substratum to a depth of about 60 inches is pale brown, 
calcareous gravelly sand. In some areas less than 20 
inches of sandy material is above the subsoil. 
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Figure 8—These trees planted in an area of Ormas-Spinks complex, 6 to 12 percent slopes, serve as a windbreak, help to control 
erosion, and provide habitat for wildlife. 


Typically, the Spinks soils have a surface layer that is 
dark brown sand about 6 inches thick. The subsurface 
layer is brownish yellow and light yellowish brown sand 
about 23 inches thick. Below that, to a depth of about 60 
inches, is light yellowish brown, loose sand and bands, 1 
inch to 5 inches thick, of dark brown, friable fine sand. In 
some places the combined thickness of the bands is 
less than 6 inches. 

Included in mapping are small areas of well drained 
Boyer and Oshtemo soils that have more clay in the 
surface layer and in the upper part of the subsoil than 
the Ormas and Spinks soils. These Boyer and Oshtemo 
soils are scattered throughout the complex, and they 
make up 5 to 15 percent of the complex. Also included 
are small areas of somewhat poorly drained Brady soils 
in depressions and drainageways and on foot slopes. 
They make up 5 to 10 percent of the complex. 


Permeability in the Ormas soils is moderately rapid in 
the surface layer and the subsoil and very rapid in the 
substratum. Permeability in the Spinks soils is 
moderately rapid or rapid. The available water capacity is 
low. Surface runoff is medium. 

In most areas these soils are used as pasture. In a 
few areas they are used as woodland ог cropland. These 
soils have good potential for use as pasture, hayland 
and woodland. They have poor potential for use as 
cropland, for most recreation uses, for use as sites for 
sanitary facilities, and for building site development. 


Crop production is usually not economically practical 
on these soils because of the steepness of slope. 

The use of these soils as pasture or hayland ís 
effective in controlling erosion. If these soils are used as 
pasture and hayland, the hazard of droughtiness and 
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equipment limitations associated with slope are major 
concerns of management. In summer, these soils often 
do not have sufficient moisture for optimum plant growth. 
Rotation grazing or strip grazing helps to maintain 
Production during the dry months. Overgrazing during the 
dry months increases the hazard of soil blowing. 
Maintaining an adequate vegetative cover by preventing 
overgrazing helps to control surface runoff and erosion. 
Seeding and fertilizing on the contour minimize the 
equipment limitations. 

If these soils are used as woodland, the hazard of 
seedling mortality is a concern of management. Plant 
competition also is a concem. Some seedling loss can 
be expected during the dry summer months. But the loss 
can be offset by planting more seedlings than normal 
and by controlling plant competition. Plant competition 
can be controlled by disking and by the use of 
herbicides. 

These soils are generally not suitable for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields because of slope. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on tha contour. The 
walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass Vle and 
Michigan soil management group 4a. 


14B—Spinks sand, 0 to 6 percent slopes. This is a 
nearly level and undulating, well drained soil on broad, 
flat uplands and on low ridges and knolls. The areas are 
irregular in shape and range from 3 to 200 or more 


acres. 

Typically, the surface layer is dark brown sand about 6 
inches thick. The subsurface layer is brownish yellow 
and light yellowish brown sand about 23 inches thick. 
Веюм that. to a depth of about 60 inches, is light 
yellowish brown, loose sand and bands, 1 inch to 5 
inches thick, of dark brown, friable fine sand. In some 
places, the bands are absent or have a combined 
thickness of less than 6 inches. 

Included in mapping are small areas of well drained 
Ormas and Oshtemo soils that have more clay in the 
subsoil than the Spinks soil. These soils are scattered 
throughout the map unit, and they make up about 5 to 
15 percent of the unit. Also included are small areas of 
somewhat poorly drained Brady soils in depressions and 
drainageways and on foot slopes. They make up about 5 
percent of the map unit, 

Permeability is moderately rapid or rapid. The available 
water capacity is (ом. Surface runoff is slow. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
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good potential for use as pasture, hayland, and 
woodland and most kinds of building site development. li 
has fair potential for use as cropland. It has poor 
potential for use as a site for sewage lagoons, and for 
use as septic tank absorption fields, and for recreation 
uses, 

If this soil is cultivated, controlling soil blowing, 
maintaining a high content of organic matter, and 
conserving soil moisture during dry periods are major 
concerns of management. Tree windbreaks, buffer strips. 
cover crops, and conservation tillage help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to increase or maintain 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. Irrigation should 
increase crop yields. 

If this soil is used as pasture and hayland, 
droughtiness is a major concern of management. In 
summer this soil often does not have sufficient moisture 
for optimum plant growth. Rotation grazing or strip 
grazing helps to maintain production during the dry 
months. Overgrazing during the dry months increases 
the hazard of soil blowing. 

If this soil is used as woodland, the hazard of seedling 
mortality is a concern of management. Some seedling 
loss can be expected during the dry summer months. 
But the loss can be offset by planting more seedlings 
than normal. 

The use of this soil as septic tank absorption fields or 
as a site for sewage lagoons is limited by a hazard of 
ground water pollution. The soil material is too rapidly 
Permeable to adequately filter the effluent from septic 
tank absorption fields and to prevent seepage from 
sewage lagoons. Filling or mounding the absorption field 
site with suitable material increases the filtering capacity. 
Sealing the bottom and sides of sewage lagoons with 
impervious material can contro! seepage. 

This soil has few limitations for building site 
development. The walls of shallow excavations tend to 
cave in and, therefore, need to be reinforced. Lawns 
need a cover of loamy topsoil and need to be watered 
frequently to offset droughtiness. Cleared areas around 
construction sites should be protected from soil blowing 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This map unit is in capability subclass Ills and 
Michigan soil management group 4a. 


14C—Spinks sand, 6 to 12 percent slopes. This is a 
rolling, well drained soil on broad uplands consisting of 
ridges and knolls. The areas are irregular in shape and 
range from 3 to 150 or more acres. 

Typically, the surface layer is dark brown sand about 6 
inches thick. The subsurface layer is brownish yellow 
and yellowish brown sand about 23 inches thick. Below 
that, to a depth of about 60 inches, is light yellowish 
brown, loose sand and bands, 1 inch to 5 inches thick, 
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of dark brown, friable fine sand. In some pedons the 
bands do not occur or have a combined thickness of 
less than 6 inches. 

Included in mapping are small areas of well drained 
Ormas and Oshtemo soils that have more clay in the 
subsoil than the Spinks soil. These soils are scattered 
throughout the map unit, and they make up about 5 to 
15 percent of the unit. Also included are small areas of 
somewhat poorly drained Brady soils in depressions and 
drainageways and on foot slopes. They make up about 5 
percent of the map unit. 

Permeability is moderately rapid or rapid. The available 
water capacity is low. Surface runoff is medium. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as paslure and woodland. It has 
fair potential for use as cropland and for building site 
development. It has poor potential for use as a site for 
sewage lagoons, and for use as septic tank absorption 
fields, and for recreation uses. 

Jf this soil is cultivated, controlling soil blowing and 
water erosion, maintaining a high content of organic 
matter, and conserving soil moisture during dry periods 
are major concerns of management. Tree windbreaks, 
buffer strips, and cover crops help to contro! soil 
blowing. Cover crops, grassed waterways, and 
conservation tillage used in a crop rotation help to 
control surface runoff and erosion. Returning crop 
residue to the soil and regularly adding other organic 
matter help to maintain or increase the content of 
organic matter іп the soil and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soil moisture. 

The use of this soil as pasture or hayland is etfective 
in controlling erosion. If this soil is used as pasture and 
hayland, droughtiness is a major concern of 
management. In summer this soil offen does not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry months. Overgrazing during the dry 
months increases the hazard of soil blowing. Maintaining 
an adequate vegetative cover by preventing overgrazing 
helps to control surface runoff and erosion. 

If this soil is used as woodland, ihe hazard of seedling 
mortality is a concern of management. Some seedling 
loss can be expected during the dry summer months. 
Bul the loss can be offset by planting more seedlings 
than normal. 

The use of this soil as septic tank absorption fields is 
limited by inadequate filtration capacity and the slope of 
the soil. Ground water pollution is a hazard. Filling or 
mounding the absorption field site with suitable material 
increases the filtering capacity of this soil. Installing the 
absorption field across the slope helps to overcome the 
Slope limitation. This soil is generally not suited to use as 
a site for sewage lagoons because of the slope and the 
hazard of seepage. 

The use of this soil for building site development is 
limited by stope. For buildings, this limitation can be 
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overcome by shaping the site and by using retaining 
walls. Roads and streets should be built on the contour. 
The walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Lawns need a cover of 
loamy topsoil and need to be watered frequently to 
offset droughtiness. Cleared areas around construction 
sites should be protected from soil blowing by the use of 
mulch, asphalt spray, or netting or by grass seeding. 

This map unit is in capability subclass Ше and 
Michigan soil management group 4a. 


14D—Spinks sand, 12 to 25 percent slopes. This is 
a hilly and steep, well drained soil on hilis and high 
ridges and knolls. The areas are irregular in shape and 
range from 3 to 100 or more acres. 

Typically, the surface layer is dark brown sand about 6 
inches thick. The subsurface layer is brownish yellow 
and light yellowish brown sand about 23 inches thick. 
Below that, to a depth of about 60 inches, is light 
yellowish brown, loose sand and bands, 1 inch to 5 
inches thick, of dark brown, friable fine sand. In some 
places the bands are absent or have a combined 
thickness of less than 6 inches. 

Included in mapping are small areas of wall drained 
Ormas and Oshtemo soils that have more clay in the 
subsoil than the Spinks soil. These soils are scattered 
throughout the map unit, and they make up about 5 to 
15 percent of the unit. Also included are small areas of 
somewhat poorly drained Brady soils in depressions and 
drainageways and on foot slopes. They make up about 5 
Percent of the map unit. 

Permeability is moderately rapid or rapid. The available 
water capacity is low. Surface runoff is rapid. 

In most areas this soil is used as pasture. In a few 
areas it is used as woodland or cropland. This soil has 
good potential for use as pasture, hayland, and 
woodland. It has poor potential for use as cropland, for 
most recreation uses, tor use as a site for sanitary 
facilities, and for building site development. 

Crop production is usually not economically practical 
on this soil because of the steepness of slope. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. If this soil is used as pasture and 
hayland, the hazards of droughtiness and water erosion 
are Major concerns of management. Equipment 
limitations associated with slope are also of major 
concern. In summer, this soil often does not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry months. Overgrazing during the dry 
months increases the hazard of soil blowing. Maintaining 
an adequate vegetative cover by preventing overgrazing 
helps to control surface runoff and erosion. Seeding and 
fertilizing on the contour minimize equipment limitations. 

If this soil is used as woodland, the hazard of seedling 
morality is a concern of management. Some seedling 
loss can be expected during the dry summer months. 
Stands can be improved by planting more seedlings than 


normal. On the steeper slopes, erosion is a hazard and 
the use of heavy equipment for planting, tending, and 
harvesting trees is restricted. Constructing logging roads 
and skid trails on the gentler slopes helps to prevent 
erosion and to overcome the equipment limitations. 

This soil is generally not suitable for use as a site for 
sewage lagoons and for use as septic tank absorption 
fields because of the steepness of slope. 

The use of this soil for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. The 
walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cieared areas around 
construction sites should be protected from soil erosion 
by the use of muich, asphalt spray, or netting or by grass 
seeding. 

This map unit is in capability subclass Vie and 
Michigan soil management group 4a. 


15A—Teasdale fine sandy loam, 0 to 3 percent 
slopes. This is a nearly level and gently sloping, 
somewhat poorly drained soil in broac, flat areas, on low 
knolls and ridges at the base of slopes, along 
drainageways, and in shallow depressions. The areas of 
this map unit are irregular or elongated in shape and 
range from 3 to 100 or more acres. 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The subsurface layer is 
yellowish brown, mottled fine sandy loam about 4 inches 
thick. The subsoil is brown, dark brown, and dark 
yellowish brown, mottied, friable fine sandy loam about 
42 inches thick. The substratum to a depth of about 65 
inches is yellowish brown, mottled, calcareous fine sandy 
loam. In some areas the substratum consists of sand 
and gravel or stratified silt loam and fine sand. Also, in 
some areas the substratum is а! a depth of less than 40 
inches. 

Included in mapping are small areas of poorly drained 
Barry soils in depressions and drainageways. These soils 
make up about 5 to 10 percent of the map unit. Also 
included are small areas of well drained Hillsdale and 
Riddles soils on the top of knolls and ridges. These soils 
make up about 5 to 10 percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is slow. The high water table 
| at a depth of 1/2 foot to 1 1/2 feet from November to 

lay. 

In most areas this soil is used as cropland. In a few 
areas 118 used as pasture or woodland. К has good 
potential for use as cropland, pasture and hayland, and 
woodland. It has poor potential for most recreation uses, 
for use as a site for sanitary facilities, and for building 
site development. 

If this soil is cultivated, removing excess water during 
wet periods, maintaining a high content of organic 
matter, and maintaining good soil tilth are major 
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concems of management. Combined surface and 
Subsurface drainage systems help to control wetness. 
Shallow surface ditches are effective in removing surface 
water from low areas after heavy rains. Erosion-control 
structures may be needed at the outlet of surface 
ditches and natural drainageways. Returning crop 
residue to the soil and regularly adding other organic 
matter help 1o maintain or increase the content of 
organic matter in the soil. Working this soil when it is wet 
may result in compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other organic matter help to maintain good soil ИН. 

H this soil is used as pasture and hayland, wetness 
and surface compaction are the major concerns of 
management. Overgrazing or grazing when the soil is 
wet can cause surface compaction and destroy forage 
plants. Proper stocking rates, rotation grazing or strip 
grazing, and restriction on grazing during wet periods 
help to keep the pasture plants and the soil in good 
condition. 

If this soil is used as woodland, plant competition is a 
moderate concern of management. Intensive site 
Preparation and herbicides help to control the growth of 
undesirable vegetation. 

The use of this soil as septic tank absorption fields, as 
a site for sewage lagoons, and for building site 
development is limited by the seasonal high water table. 
Conventional septic tank absorption fields generally are 
not practical in this soil. The soil can be used as a site 
for buildings without basements if suitable fill material is 
used to raise the site and if a subsurface drainage 
system is installed. Frost action is an additional limitation 
to the use of this soil for use as a site for local roads 
and streets. This limitation can be offset by replacing or 
covering the upper layer of this soil with suitable base 
material. The included Hillsdale and Riddles soils are 
better suited to building site development because they 
are better drained. 

This map unit is in capability subclass llw and 
Michigan soil management group 3b. 


16A—Brady sandy loam, 0 to 3 percent slopes. 
This is a nearly level and gently sloping, somewhat 
poorly drained soil in broad, flat areas, on low ridges and 
knolls, on foot slopes, along drainageways, and in 
shallow depressions. The areas are irregular in shape 
and range from 3 to 100 or more acres in size. 

Typically, the surface layer is dark yellowish brown 
sandy loam about 10 inches thick. The subsurface layer 
is brown sandy loam about 3 inches thick. The subsoil is 
yellowish brown and mottled and is about 41 inches 
thick. In the upper part it is friable sandy loam, and in the 
lower part it is very friable loamy sand. The substratum 
to a depth of about 60 inches is yellowish brown, mottled 
calcareous sand. In some areas, the surface layer is 
darker. In some places the subsoil contains more clay, 
and in some places it contains stratified layers of sand 
and loamy sand. 
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Included in mapping are small areas of very poorly 
drained Gilford soils in depressional areas. These soils 
make up about 5 to 10 percent of the map unit. Also 
included are small areas of well drained Boyer, 
Oshtemo, and Spinks soils. These soils are on ridgetops 
and knolls, and they make up about 5 to 15 percent of 
the map unit 

Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. The available 
water capacity is moderate. Surface runoff is slow. The 
high water table is at a depth of 1 to 3 feet from 
November to May. 

іп most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, and hayland. 
it has fair potential for use as woodland. ft has poor 
potential for most recreation uses, for use as a site for 
Sanitary facilities, and for building site development. 

If this soil is cultivated, removing excess water during 
wet periods, controlling soil blowing, and maintaining a 
high content of organic matter and good tilth are major 
concerns of management. Combined surface and 
subsurface drainage systems help to control wetness, 
Shallow surface ditches are effective in removing surface 
watar from low areas after heavy rains. Erosion-control 
structures may be needed at the outlet of surface 
ditches and natural drainageways. Open ditches are 
difficult to maintain and tile is difficult to install because 
cutbanks cave in. Tree windbreaks, buffer strips, cover 
crops, and conservation tillage help to control soil 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter, Working this soil when it is 
wet may result in compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other org matter help to maintain good soil tiith. 

If this soil is used as pasture and hayland, wetness 
and surface compaction are the major concems of 
management. Overgrazing or grazing when this soil is 
wet can cause surface compaction and destroy forage 
plants. Proper stocking rates, rotation grazing or strip 
grazing, and restriction on grazing during wet periods 
help to keep the pasture plants and the soil in good 
condition, 

If this soil is used as woodland, plant competition is a 
moderate concern of management, Intensive site 
preparation and herbicides help to control the growth of 
undesirable vegetation. 

The use of this soil as septic tank absorption fields 
and as a site for buildings is limited by the seasonal high 
water table. Conventional septic tank absorption fields 
generally are not practical in this soil. The soil can be 
used as a site for buildings without basemenis if suitable 
well compacted fill material is used to raise the site and 
На subsurface drainage system is installed. Frost action 
is a limitation to the use of this soil as a site for local 
roads and sireets. This limitation can be offset by 
replacing or covering the upper layer of this soil with 
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suitable base material. The included Boyer, Oshtemo, 
and Spinks soils are better suited to building site 
development because they are better drained. 

This map unit is in capability subclass llw and 
Michigan soi! management group 3b. 


17— Barry loam. This |5 a nearly level, poorly drained 
п broad, flat areas and in depressions and 
drainageways. It is subject to frequent ponding. The 
areas of this map unit are irregular or elongated in shape 
and range from 3 to 100 or more acres. 

Typically, the surface layer is black loam about 10 
inches thick. The subsoil is mottled and is about 20 
inches thick. In the upper part it is dark olive gray, friable 
toam; in the middle part it is dark gray and olive, firm and 
friable sandy clay loam; and in the lower part it is olive, 
very friable sandy loam. The substratum to a depth of 
about 60 inches is grayish brown and caicareous. It is 
sandy loam in the upper 14 inches and loamy sand in 
the lower 16 inches, In same places, the surface layer 
less than 10 inches thick. In some places, the subsoil 
contains less clay. Also in some places, the substratum 
is stratified sandy, loamy, and зМу material ог sand and 
gravelly sand. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale soils on low кпойз and ridges. 
These soils make up 10 to 15 percent of the map unit. 
Also included are small areas of very poorly drained 
Palms soil that are on slightly lower positions on the 
landscape and make up about 5 percent of the map unit. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is slow. This soil has a high water 
table near or above the surface from November to May. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, and hayland. 
К has fair potential for use as woodland. It has poor 
potential for recreation uses, for use as a site for 
sanitary facilities, and for building site development. 

If this sail is cultivated, removing excess water, 
providing adequate drainage outlets, and maintaining 
good soil tilth are major concerns of management. 
Artificial drainage is needed for optimum crop yields. 
Combíned surface and subsurface drainage systems 
help to control wetness. Shallow surface ditches are 
effective in removing surface water from low areas after 
heavy rains. Erosion-control structures may be needed at 
the outlet of surface ditches and natural drainageways. 
Lift pumps may be needed at the outlet in some areas. 
Working this soil when it is wet results in compaction 
and the formation of clods. Conservation tillage, cover 
crops, crop residue returned to the soil, and regular 
additions of other organic matter help to maintain good 
soil tilth. 

If this soll is used as pasture and hayfand, excess 
water and surface compaction are the major concems of 
management. Pasture plants that are tolerant of wetness 
should be selected. Overgrazing or grazing this soll when 
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it is wet can cause surface compaction and destroy 
forage plants. Proper stocking rates, rotation grazing or 
strip grazing, and restriction on grazing during wet perids 
help to keep the pasture plants and the soil in good 
condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted during wet 
periods. Intensive site preparation and herbicides help to 
control the growth of undesirable trees and shrubs. The 
hazards of seedling mortality and windthrow also are 
concerns of management. Seedling loss may be high 
because of wetness. But the loss can be offset by 
planting more seedlings than normal and by controlling 
plant competition. To minimize windthrow damage, 
stands should be thinned only slightly; mature stands 
can be clear cut. 

This soil is generally not suited to use as septic tank 
absorption fields, to use as a site for sewage lagoons, 
and to building site development because of the hazard 
ot ponding. 

This map unit is in capability subclass Ilw and 
Michigan soil management group 3c. 


18—Gilford-Colwood complex. This complex 
consists of nearly level, very poorly drained Gilford soils. 
and poorly drained Colwood soils in broad flat areas and 
in depressions and drainageways. These soils are 
subject to frequent ponding. The areas of this complex 
are irregular or elongated in shape and range from 3 to 
200 or more acres. The Gilford soils make up 40 to 55 
percent of this complex, and the Colwood soils make up 
30 to 45 percent. The arcas of those soils are so 
intricately mixed or so small that it is not practical to 
separate them in mapping at the scale used. 

Typically, the Gilford soils have a surface layer that is 
black fine sandy loam about 11 inches thick. The subsoil 
is grayish brown and mottled and is about 24 inches 
thick. In the upper part it is friable fine sandy loarn; 
middle part it is friable loam; and In the lower part it is 
stratified grayish brown, very friable fine sandy loam and 
yellowish brown, loose loamy sand. The substratum to a 
depth of about 60 inches is mottled and consists oi 
stratified grayish brown sandy loam, loamy sand, and 
sand in the upper 15 inches and light olive brown, 
calcareous sand in the lower 10 inches. In some places, 
the subsoil contains more clay. in some places, the 
substratum is at a depth of more than 40 inches, 

Typically, in the Colwood soil the surface and 
subsurface layers combined are about 12 inches thick. 
The surface layer is very dark gray silt loam, and the 
subsurface layer is very dark gray, mottled very fine 
sandy loam. The subsoil is mottled and is about 21 
inches thick. fn the upper part it is dark grayish brown, 
friable very fine sandy loam; in the middie part it is light 
olive brown, friable loam; and in the lower part it is 
stratified olive and brownish yellow, friable loamy fine 
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sand, loamy very fine sand, fine sandy loam, and firm 
clay loam. The substratum to a depth of about 60 inches 
is stratified gray and light olive brown, mottled, 
calcareous fine sand, foamy fine sand, silt loam, and silty 
clay loam. In some places the substratum is sand or 
gravelly sand. 

Included in mapping are small areas of somewhat 
poorly drained Dixboro and Kibble soils on low knolis 
and ridges. They make up 5 to 10 percent of the map 
unit. Also included are small areas of very poorly drained 
Henrietta soils that have a surface layer of muck. They 
are on slightly lower positions on the landscape than the 
Gilford and Colwood soils, and they make up 5 to 10 
percent of the map unit. 

Permeability in the Gilford soils is moderately rapid in 
the subsoil and rapid in the substratum. Permeability in 
the Colwood soils is moderate. The available water 
capacity is moderate for the Gilford soils and high for the 
Colwood soils. Surface runoff is very slow or ponded. 
These soils have a seasonal high water table near or 
above the surface trom December to May. 

In most areas these soils are used as cropland. In а 
few areas they are used as pasture or woodland. These 
soils have good potential for use as cropland, pasture, 
and hayland. They have poor potential for woodland use, 
for recreation uses, for use as sites for sanitary facilities, 
and for building site development. 

И these soils are cultivated, removing excess water, 
providing adequate drainage outlets, and maintaining 
good soil tilth ara major concerns of management. 
Controlling soil blowing is an additional concern on the 
Gilford soils. Artificial drainage is needed for optimum 
crop yields. Combined surface and subsurface drainage 
systems help to contro! wetness. Shallow surface 
ditches are effective in removing surface water from low 
areas after heavy rains. Erosion-control structures may 
be needed at the outlet of Surface ditches and natural 
drainageways. Open ditches are difficult to maintain and 
tile is difficult to install because cutbanks cave. Tile lines 
should be protected with a suitable material to prevent 
their filling with fine sand. Lift pumps may be needed at 
the outlet in some areas. Tree windbreaks, buffer strips, 
and conservation tillage help to control soil blowing on 
the Gilford soils. Working these soils when they are wet 
results in compaction and the formation of clods. 
Conservation tillage, cover crops, crop residue returned 
to the soil, and regular additions of other organic matter 
help to maintain good soil tilth. 

If these soils are used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Pasture plant species that are tolerant of 
wetness should be selected. Overgrazing or grazing 
when these soils are too wet can cause surface 
compaction and destroy forage piants. Proper stocking 
rates, rotation grazing or strip grazing, and restriction on 
grazing during wet periods help to keep the pasture 
plants and the soil in good condition. 

If these soils are used as woodland, equipment 
limitations and plant competition are major concerns of 
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management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted during the wet 
periods. Intensive site preparation and herbicides halp to 
control the growth of undesirable trees and shrubs. The 
hazards of seecling mortality and windthrow also are 
concerns of management. Seedling loss may be high 
because of wetness. But the loss can be offset by 
Planting more seedlings than normal and by controlling 
plant competition. To minimize windthrow damage, 
stands should be thinned only slightly; mature stands 
can be clear cut. 

These soils are generally not suited to use as septic 
tank absorption fields, to use as sites for sewage 
lagoons, and to building site development because of 
the hazard of ponding. 

This complex is in capability subclass Ilw and Michigan 
soil management groups 4c and 2.5c-s. 


20—Houghton muck. This is a nearly level, very 
poorly drained soil in bogs, depressions, and 
drainageways and along the edge of lakes. This soil is 
subject to frequent ponding. The areas are irregular in 
shape and range from 3 ta 500 or more acres. 

Typically, the surface layer is black muck about 10 
inches thick. The underlying layers to a depth of about 
60 inches are black muck. In some places, there is more 
than 1 inch of sedimentary peat within 54 inches of the 
surface. In some places, there is more than 10 inches of 
mucky peat within 51 inches of the surface. In some 
areas sandy or loamy deposits are at a depth of Jess 
than 51 inches. 

Included in mapping are small areas of very poorly 
drained Edwards soils that are on similar positions on 
the landscape. These soils have a marly substratum at а 
depth of 16 to 50 inches, and they make up about 5 
percent of the map unit. 

Permeability is moderately slow to moderataly rapid. 
The available water capacity is high. Surface runoff is 
very slow or ponded. The high water table is near or 
above the surface from September te June. This soil is 
often low in some micronutrients, 

In most areas this soil has a cover of natural 
vegetation, including trees. In drained areas It is 
generally used for truck and specialty crops. This soil 
has good potential for use as pasture and hayland. It 
also has good potential for truck and specialty crops. It 
has fair potentia! for woodland use. It has poor potential 
for recreation uses, for use as a site for sanitary 
facilities, and for building site development. 

If this soil is cultivated, removing excess water, 
preventing ponding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
Soil stability аге major concerns of management. Frost 
action is a hazard in some areas. This soi! may be 
deficient in nutrients, especially micronutrients, needed 
for some crops. Artificial drainage is needed. Lift pumps 
may be needed at the drainage outlet in some areas. If 
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thís soil is drained, soil blowing is a hazerd. Tree 
windbreaks, buffer strips, and cover crops help to control 
the soil blowing. Controlled drainage improves soit 
stability and reduces subsidence. This soil needs to be 
tested for nutrient deficiencies. Fertilizer may be needed. 

If this scil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Grazing when this soil is too wet can 
cause surface compaction and destroy forage plants. 
Proper stocking rates and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted because of 
wetness and the low stability of the soil material. 
Intensive site preparation and herbicides help to control 
the growth of undesirable trees and shrubs. The severe 
hazards of seedling mortality and windthrow also are 
concerns af management. Seedling losses may be high 
because of wetness. But this loss can be offset by 
planting mare seedlings than normal and by controlling 
plant competition. To minimize windthrow damage, 
intermediate and regeneration cuts should be carefully 
planned to give maximum protection from the wind. 

This soil is not suited to use as a sito for sanitary 
facilities or to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soil material. These limitations are 
extremely difficult to overcome. 

This map unit is in capability subclass И and 
Michigan зой management group Мс. 


22—Cohoctah fine sandy loam. This is a nearly 
level, poorly drained soil on flood plains of rivers and 
streams. It is frequently flooded by stream overflow for 
brief periods each year. The areas are irregular or 
elongated in shape and range from 3 to 300 or more 
acres, 

Typically, the surface and subsurface layers are black 
and very dark grayish brown, mottled fine sandy loam 
and, combined, are about 11 inches thick. The 
substratum to a depth of about 60 inches is stratified, 
mottled, multicolored very fine sandy loam, fine sandy 
loam, sift loam, and sand. In some areas, the surface 
layer is muck, In some places, the surface layer and the 
upper part of the substratum аге not mottled. In some 
areas the substratum contains more clay. 

Included in mapping are small areas of very poorly 
drained Gilford soils and poorly drained Colwood soils on 
similar positions an the landscape. These soils make up 
5 to 10 percent of the map unit. Also included are small 
areas of very poorly drained Palms soils. These soils are 
on abandoned siream and river channels and make up 
about 10 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is moderate. Surface runoff is very slow or 
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ponded. This soil has a high water table 1 foot or less 
below the surface from September to Мау. 

In most areas this soil is used as woodland or wetland. 
In few areas it is used as pasture. It has fair potential for 
use as woodland. It has poor potential for use as 
cropland, pasture, and hayland, for recreation uses, for 
use as a site for sanitary facilities, and for building site 
development. 

Crop production is usually not economically practical 
on this soil because of the frequent flooding. If this soil is 
cultivated, removing excess water, preventing flooding, 
controlling soil blowing, maintaining good soil tilt, and 
overcoming equipment limitations associated with 
wetness are major concerns of management. Frost 
action is a hazard in some areas. 

Jf this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Only pasture plant species that are 
tolerant of wetness should be selected. Overgrazing or 
grazing when this soil is too wet can cause surface 
compaction and destroy forage plants. Proper stocking 
rates, rotation grazing or strip grazing, and restriction on 
grazing during wet periods help to keep the pasture 
plants and the soil in good condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted because of 
wetness and flooding. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. The hazard of seedling mortality and 
windthrow also are concerns of management. Seedling 
loss may be high because of the wetness and flooding. 
But the loss can be offset by planting more seedlings 
than normal and by controlling plant competition. To 
minimize windthrow damage, intermediate and 
regeneration cuts should be carefully planned to give 
maximum protection from the wind. 

This soil is not suited to use as a site for sanitary 
facilities or to building site development because of the 
high water table and the hazard of flooding. These 
limitations are extremely difficult to overcome. 

This map unit is in capability subclass Vw and 
Michigan soil management group L-2c. 


29A—KIbbie fine sandy loam, 0 to 3 percent 
slopes. This is a nearly level and gently sloping, 
somewhat poorly drained soil in broad flat areas, on low 
knolls and ridges, on foot slopes, and along 
drainageways. The areas of this map unit are irregular in 
shape and range from 3 to 40 or more acres. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 9 inches thick. The subsoil is mottled 
and is about 26 inches thick. In the upper part it is 
yellowish brown, firm clay loam, in the middle part it is 
light olive brown, friable fine sandy loam; and in the 
lower part it is light olive brown, friable sandy loam and 
loamy fine sand. The substratum to a depth of about 60 
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inches is stratified brown and light olive brown, mottled, 
calcareous very fine sandy loam, fine sand, and silt 
loam. In some places, the surface layer is darker. In 
some areas the subsoil contains less clay. 

Included in mapping are small areas of very poorly 
drained Gilford soils and poorly drained Colwood soils in 
depressions and drainageways. These included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is slow. This soil has a high water 
table at a depth of 1 to 2 feet from November to May. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland. It has fair potential for recreation uses. It has 
poor potential for use as a site for sanitary facilities and 
for building site development. 

If this soil is cultivated, removing excess water during 
wet periods and maintaining a high content of organic 
matter and good soil tiith are major concerns of 
management. Combined surface and subsurface 
drainage systems help to control wetness. Shallow 
surface ditches are effective in removing surface water 
from low areas after heavy rains. Erosion-control 
structures may be needed at the outlet of surface 
ditches and natural drainageways. Open ditches are 
difficult to maintain, and tile is difficult to install because 
cutbanks cave in. Tile lines should be protected with a 
suitable material to prevent their filling with fine sand. 
Returning crop residue to the soil and regularly adding 
other organic matter help to maintain or increase the 
content of organic matter. Working the soil when it is too 
wet results in compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other organic matter help to maintain good soil tilth. 

If this soil is used as pasture and hayland, excess 
water during wet periods and surface compaction are the 
major concerns of management. Overgrazing or grazing 
when this soil is too wet can cause surface compaction 
and destroy forage plants. Proper stocking rates, rotation 
grazing or strip grazing, and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

if this soil is used as woodland, plant competition is a 
concern of management. Intensive site preparation and 
herbicides help to control the growth of undesirable 
vegetation. 

The use of this soil as septic tank absorption fields 
and as a site for sewage lagoons or buildings is limited 
by the seasonal high water table. Conventional septic 
tank absorption fields generally are not practical in this 
soil. The soil can be used as a site for buildings without 
basements if suitable well compacted fill material is used 
to raise the site and if a subsurface drainage system is 
installed. Frost action is a limitation to the use of this soil 
as a site for local roads and streets. This limitation can 
be offset by replacing or covering the upper layer of this 
soil with suitable base material. 
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This map unit is in capability subclass Пм and 
Michigan soil management group 2.5b-s. 


30—Edwards muck. This is a nearly level, very poorly 
drained soil in bogs, depressions, and drainageways and 
along the edge of lakes. This soil is subject to frequent 
ponding, The areas are irregular in shape and range 
from 3 to 80 acres or more. 

Typically, the upper layer is black muck about 28 
inches thick. The substratum to a depth of about 60 
inches is light gray and gray marl. In some places the 
muck is less than 16 inches thick. 

Included in mapping are small areas of very poorly 
drained Houghton and Palms soils, The Houghton soils 
have more than 51 inches of organic material, and the 
Paims soils have a loamy substratum. These included 
soils are scattered throughout the map unit, and they 
make up 10 to 20 percent of the unit. 

Permeability is moderately slow to moderately rapid in 
the organic layer. The available water capacity is high. 
Surface runoff is very slow or ponded. This soil has а 
high water table near or above the surface from 
September to June. It has а high pH and may, therefore, 
be deficient in some of the micronutrients needed by 
certain crops. 

In most areas this soil has a cover of natural 
vegetation, including trees. In some areas it is drained, 
generally for truck and specialty crops. In a few areas it 
is used as pasture. This soil has good potential for truck 
and specialty crops and for pasture and hay crops. it has 
poor potential for woodland use, for recreation uses, for 
use as a site for sanitary facilities, and for building site 
development. 

If this Soil is cultivated, removing excess water, 
preventing ponding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
soil stability аге major concerns of management. Frost 
action is a hazard in some areas. Artificial drainage is 
needed. Lift pumps may be needed at the drainage 
outlet in some areas. If this soit is drained, soil blowing is 
a hazard. Tree windbreaks, buffer strips, and cover crops 
help to control the soil blowing. Controlled drainage 
improves soil stability and reduces subsidence. This soil 
needs to be tested for nutrient deficiencies. Fertilizer 
may be needed. 

If this soil is used as pasture and hayland, removing 
excess water and preventing surface compaction are 
major concerns of management. Artificial drainage is 
needed if this soil is used as pasture. Grazing when this 
soil is too wet can cause surface compaction and 
destroy forage plants. Proper stocking rates and 
restriction on grazing during wet periods help to keep the 
pasture plants and the soit in good condition. 

Commercial wood production is generally not 
economically practical on this soil. Trees grow slowly 
because of the high water table. In many areas, only 
shrubs grow. The use of heavy equipment for planting, 
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tending, and harvesting trees is severely restricted 
because of the wetness and the low stability of the soil 
material. Plant competition, seedling mortality, and 
windthrow are severe hazards. 

This soil is not suited to use as a site for sanitary 
facilities and to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soil material, These limitations are 
extremely difficult to overcome. 

This map unit is in capability subclass IYw and 
Michigan soi! management group M/mc. 


35B—Arkport-Okee loamy tine sands, 2 to 6 
percent slopes. These are undulating, well drained soils 
on broad, nearly flat uplands and on low knolls and 
ridges. The areas are irregular in shape and range from 
3 to 300 or more acres, The Arkport soils make up 30 to 
45 percent of this complex, and the Okee soils make up 
30 to 40 percent. The areas of these soils are so 
intricately mixed or so small that it is not practical to 
separate them in mapping at the scale used. 

Typically, the Arkport soils have a surface layer that is 
dark brown loamy fine sand about B inches thick. The 
subsurface layer is about 54 inches thick. It consists of 
yellowish brown, loose loamy fine sand and bands, 1/8 
inch to 6 inches thick, of strong brown, friable fine sandy 
loam. The substratum to a depth of about 66 inches is 
stratified calcareous, yellowish brown fine sand and very 
fine sand. In some areas the bands are sand or loamy 
sand. 

Typically, the Okee soils have a surface layer that is 
dark brown loamy fine sand about 8 inches thick. The 
subsurface layer, about 16 inches thick, is yellowish 
brown Гоату fine sand. The subsoil is about 34 inches 
thick. In the upper part it is yellowish brown, friable 
sandy loam, and in the lower part it is dark brown, very 
friable loamy sand. The substratum to а depth of about 
66 inches is yellowish brown, calcareous sandy loam. In 
Some areas there is less than 20 inches of loamy fine 
Sand above the subsoil. in some areas the subsoil 
contains more clay. In some aroas the substratum is 
sand and gravel. 

Included in mapping are small areas of well drained 
Boyer and Oshtemo soils that have more clay in the 
Surface layer and in the upper part of the subsoil than 
the Arkport and Okee soils. These Bayer and Oshtemo 
Soíls are scattered throughout the complex, and they 
make up 5 to 10 percent of the complex. Also included 
are small areas of somewhat poorly drained Dixboro 
soils in depressions and drainageways and on foot 
slopes. These soils make up about 5 to 10 percent of 
the complex. 

Permeability in the Arkport soils is moderately rapid. 
Permeability in the Okee soils is moderately rapid in the 
Surface and subsurface layers and moderate in the 
subsoil and the substratum. The available water capacity 
is low for Arkport soils and moderate for Okee soils. 
Surface runoff is slow. 
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In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
soils have good potential for use as pasture, hayland, 
woodland, and septic tank absorption fields and for most 
kinds of building site development uses. They have fair 
potential for use as cropland and for recreation uses. 
They have poor potential for use as sites for sewage 
lagoons. 

If these soils are cultivated, controlling soil blowing, 
maintaining a high content of organic matter, and 
conserving soil moisture during dry periods are major 
concerns of management. A hazard of erosion is an 
additional concern on the Arkport soil. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
10 control вой blowing. Returning crop residue to the soil 
and regularly adding other organic matter help to 
maintain or increase the content of organic matter in the 
soil and to increase the available water capacity of the 
Soil. Conservation tillage helps to conserve soil moisture. 
Irrigation should increase crop yields. Cover crops, 
grassed waterways, and conservation lillage used in a 
crop rotation help to control surface runoff and erosion 
on the Arkport soil. 

If these soils are used as pasture and hayland, the 
hazard of droughtiness is a major concern of. 
management. In summer these soils often do not have 
sufficient moisture for optimum plant growth. Deep- 
rooted, drought-resistant plant species should, therefore, 
be selected. Rotation grazing or strip grazing helps to 
maintain production during the dry periods. Qvergrazing 
during the dry periods can increase the hazard of soil 
blowing. 

If these soils are used as woodland, plant competition 
and seedting mortality are concerns of management. 
Intensive site preparation and herbicides help to control 
the growth of unwanted trees and shrubs. 

If these soils are used as sites for sewage lagoons, 
seepage of the effluent, resulting in the pollution of 
ground water, is a hazard. Sealing the bottom and sides 
of the lagoons with impervious material can control 
seepage. 

These soils have few limitations for building site 
development. The walls of shallow excavations tend to 
cave in and, therefore, need to be reinforced. Cleared 
areas around construction sites should be protected 
from soil blowing by the use of mulch, asphalt spray, or 
netting or by grass seeding. 

This complex is in capability subclass Ile and Michigan 
Soil management groups 3a-s and 4/2a. 


35C—Arkport-Okee loamy fine sands, 6 to 12 
percent slopes. These are rolling, well drained soils on 
broad uplands consisting of ridges and knolls. The areas 
are irregular in shape and range from 3 to 150 or more 
acres, The Arkport soils make up 30 to 45 percent of 
this complex, and the Okee soils make up 30 to 40 
percent. The areas of these soils aro so intricately mixed 
or so small that it is not practical to separate them in 
mapping at the scale used. 
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Typically, the Arkport soils have a surface layer that is 
dark brown loamy tine sand about 7 inches thick. The 
subsurface layer is about 54 inches thick. It consists of 
yellowish brown, loose loamy fine sand and bands, 1/8 
inch to 6 inches thick, cf strong brown, friable fine sandy 
loam. The subsiratum to a depth of about 65 inches is 
stratified, yellowish brown, calcareous fine sand and very 
fine sand. In some areas the bands are sand or loamy 
sand. 

Typically, the Okee soils have a surface layer that is 
dark brown loamy fine sand about 7 inches thick. The 
subsurface layer, about 16 inches thick, is yellowish 
brown loamy fine sand. The subsoil is about 34 inches 
thick. In the upper part it is yellowish brown, very friable 
foamy fine sand; in the middle part it is yellowish brown, 
friable sandy loam; and in the lower part it is dark brown, 
very friable loamy sand. The substratum to a depth of 
about 66 inches is yellowish brown, calcareous sandy 
loam. In some areas there is less than 20 inches of 
loamy fine sand above the subsoil. In some places, the 
subsoil contains more clay. In some areas the 
substratum consists of sand and gravel. 

Included in mapping are small areas of well drained 
Boyer and Oshtemo soils that have more clay in the 
surface soil and in the upper part of the subsoil than the 
Arkport and Okee soils. These Boyer and Oshtemo soils 
are scattered throughout the complex, and they make up 
§ to 10 percent of the complex. Also included are smali 
areas of somewhat poorly drained Dixboro soils in 
depressions and drainageways and on foot slopes. 
These soils make up about 5 percent of the complex, 

Permeability in the Arkport soils is moderately rapid. 
Permeability in the Okee soils is moderately rapid in the 
Surface and subsurface layers and moderate in the 
Subsoil and the substratum. The available water capacity 
is low for Arkport soils and moderate for Okee soils. 
Surface runoff is medium. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
Soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland, for most recreation uses, for use as septic tank 
absorption fields, and for most kinds of building site 
development uses. They have poor potential for use as 
sites for sewage lagoons. 

If these soils are cultivated, controlling soil blowing 
and water erosion, maintaining a high content of organic 
matter, and conserving soil moisture during dry periods 
are major concerns of management. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to control soil blowing. Cover crops, grassed waterways, 
and conservation tillage used in a crop rotation help to 
control surface runoff and erosion. Returning crop 
residue to the soil and regularly adding other organic 
matter help to maintain or increase the content of 
organic matter in the soil and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soil moisture. 
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If these soils are used as pasture and hayland, the 
hazards of droughtiness and water erosion are major 
concerns of management. In summer these soils often 
do not have sufficient moisture for optimum plant growth, 
Deep-rooted, drought-resistant plant species should, 
therefore, be selected. Rotation grazing or strip grazing 
helps to maintain production during the dry periods. 
Overgrazing during the dry periods increases the hazard 
of soil blowing. Maintaining an adequate vegetative 
cover by preventing overgrazing helps to control surface 
runoff and erosion. 

If these soils are used as woodland, plant competition 
and seedling mortality are concerns of management. 
Intensive site preparation and herbicides help to control 
the growth of undesirable vegetation. 

The use of these soils as septic tank absorption fields 
is limited by slope. Ground water pollution is a hazard. 
Filling or mounding the absorption field site with suitable 
material íncreases the filtering capacity of the soils. 
Installing the absorption field across the slope helps to 
overcome the slope limitation. These soils are generally 
not suited to use as sites for sewage lagoons because 
of the slope and a hazard of seepage. 

The use ot these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Roads and streets should be built on the contour. 
The walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Lawns need a cover of 
loamy topsoil and need to be watered frequently to 
offset droughtiness. Cleared areas around construction 
sites should be protected from soil erosion by the use of 
mulch, asphalt spray, or netting or by grass seeding. 

This complex is in capability subclass Ше and 
Michigan soil management groups 3a-s and 4/2a. 


35D—Arkport-Okee loamy fine sands, 12 to 25 
percent slopes. These are hilly and steep, well drained 
soils on hills and high ridges and knolls. The areas are 
irregular in shape and range from 3 to 75 or more acres. 
The Arkport soils make up 30 to 45 percent of this 
complex, and the Okee soils make up 30 to 40 percent. 
The areas of these soils are So intricately mixed or so 
small that it is not practical to separate them in mapping 
at the scale used. 

Typically, the Arkport soils have a surface layer that is 
dark brown loamy fine sand about 6 inches thick. The 
subsurface layer is about 50 inches thick. It consists of 
yellowish brown, loose loamy fine sand and bands, 1/8 
inch to 6 inches thick, of strong brown, friable fine sandy 
Joam. The substratum to a depth of 66 inches is 
stratified, yellowish brown, calcareous fine sand and very 
fine sand. In some places, the bands are sand or loamy 
sand. 

Typically, the Okee soils have a surface layer that is 
dark brown loamy fine sand about 6 inches thick. The 
subsurface layer, about 16 inches thick, is yellowish 
brown loamy fine sand. The subsoil is about 34 inches 
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thick. іп the upper part it is yellowish brown, very friable 
loamy sand; in the middle part it is yellowish brown, 
friable sandy loam; and in the lower part it is dark brown, 
very friable loamy sand. The substratum to a depth of 
about 66 inches is yellowish brown, calcareous sandy 
loam. In some areas there is less than 20 inches of 
loamy fine sand above the subsoil. In some places, the 
substratum consists of sand and gravel. In some places, 
the subsail contains more clay. 

Included in mapping аге small areas of well drained 
Boyer and Oshtemo soils, which have more clay in the 
surface soil and in upper part of the subsoil than the 
Arkport and Okee soils. These Boyer and Oshtemo soils 
are scattered throughout tha complex, and they make up 
5 to 10 percent of the complex. Also included are small 
areas of somewhat poorly drained Dixboro soils in 
depressions and drainageways and on foot slopes. 
These soils make up about 5 percent of the complex. 

Permeability in the Arkport soils is moderately rapid. 
Permeability in the Okee soils is moderately rapid in the 
surface and subsurface layers and moderate in the 
subsoil and the substratum. The available water capacity 
is low for the Arkport soils and moderate for the Okee 
soils. Surface runoff is rapid. 

in most areas these soils are used as pasture. In a 
few areas they are used as woodland or cropland. In 
some places these soils are used as a source of sand. 
These soils have good potential for use as pasture, 
hayland, and woodland. They have poor potential for use 
as cropland, for recreation uses, for use as sites for 
sanitary facilities, and for building site development. 

If these soils are cultivated, controlling sail blowing 
and water erosion, maintaining a high content of organic 
matter, conserving soil moisture during dry periods, and 
overcoming equipment limitations associated with slope 
are major concerns of management. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to control soil blowing. Cover crops, grassed waterways, 
and conservation tillage used in a crop rotation help to 
control surface runoff and erosion. Returning crop 
residue to the surface and regularly adding other organic 
matter help to maintain or increase the content of 
organic matter in the soil and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soil moisture. Farming on the contour 
minimizes the equipment limitations associated with 
slope. 

If these soils are used as pasture and hayland, the 
hazards of droughtiness and water erosion and the 
equipment limitations associated with slope are major 
concerns of management. In summer these soils often 
do not have sufficient moisture for optimum plant growth. 
Deep-rooted, drought-resistant plant species should, 
therefore, be selected. Rotation grazing or strip grazing 
helps to maintain production during the dry periods. 
Overgrazing during the dry periods increases the hazard 
of soil blowing. Maintaining an adequate vegetative 
cover by preventing overgrazing helps to control surface 
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runoff and erosion. Seeding and fertilizing on the contour 
minimize the equipment limitations. 

If these soils are used as woodland, plant competition 
and equipment limitations are the major concerns of 
management. Plant competition is a severe problem on 
the Okee soil. The use of heavy equipment for planting, 
tending. and harvesting trees is restricted because of the 
steepness of slope. Some seedling loss can be expected 
during the dry summer months. But the loss can be 
offset by planting more seedlings than normal and by 
controlling plant competition. Plant competition can be 
controlled on the Okee soil with practices such as 
disking and application of herbicides. Constructing 
logging roads and skid trails on gentle slopes helps 
control erosion and overcome equipment limitations. 

These soils are generally not suitable for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields because of the steepness oí slope. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walis. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. The 
walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This complex is in capability subclass IVe and 
Michigan soil management groups 3a-s and 4/2a. 


37—Paims muck. This is a nearly level, very poorly 
drained soil in bogs, depressions, and drainageways and 
along the edges of lakes. This soil is subject to frequent 
ponding. The areas are irregular or circular in shape and 
range from 3 to 200 or more acres. 

Typically, the upper layer is black muck about 32 
inches thick. The substratum to a depth of 60 inches is 
mottled. It is grayish brown and brown sandy loam in the 
upper 14 inches and grayish brown loamy sand in the 
lower 14 inches. In some areas the muck is less than 16 
inches thick, and in some areas it is greater than 51 
inches thick. In some areas the substratum is sandy. In 
some areas more than 2 inches of sedimentary peat is 
within 51 inches of the surface. 

Included in mapping are small areas of poorly drained 
Barry and Colwood soils and very poorly drained Gilford 
soils that do not have an organic layer. These soils are 
on slightly higher positions on the landscape, and they 
make up 5 to 10 percent of the map unit. Also included 
are small areas of very poorly drained Edwards soil. 
These soils have a marly substratum and make up about 
5 percent of the map unit. 

Permeability is moderately slow to moderately rapid in 
the organic layer and moderate in the substratum. The 
available water capacity is high. Surface runoff is very 
slow or ponded. This soil has a high water table near or 
&bove the surface from November to May. This soil is 
often low in some micronutrients. 
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In most areas this soil has a cover of natural 
vegetation, including trees. In some areas it is drained, 
generally for truck and specialty crops. In a few areas it 
is used as pasture. This soil has good potential for truck 
and specialty crops and for pasture and hay crops. It has 
poor potential for use as habitat for woodland wildlife, for 
recreation uses, for use as a site for sanitary facilities, 
and for building site development. 

if this soil is cultivated, removing excess water, 
preventing flooding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
soil stability are major concerns of management. Frost 
action is a hazard in some areas. Artificial drainage is 
needed. Lift pumps may be needed at the drainage 
outlet in some areas. If this soil is drained, soil blowing is 
a hazard. Tree windbreaks, buffer strips, and cover crops 
help to control soii blowing. Controlled drainage 
improves soil stability and reduces subsidence. This soil 
needs to be tested for nutrient deficiencies. Fertilizer 
may be needed. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Grazing when the soil is too wet can 
cause surface compaction and destroy forage plants. 
Proper stocking rates and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concems of 
management. The use of heavy equipment tor planting, 
tending, and haresting trees is restricted because of 
wetness. Intensive site preparation and herbicides help 
to control plant competition. The severe hazards of 
seedling mortality and windthrow also are concerns of 
management. Seedling loss may be high because of the 
wetness. But the loss can be offset by planting more 
seedlings than normal and by controlling plant 
competition. To minimize windthrow damage, 
intermediate and regeneration cuts should be carefully 
planned to give maximum protection from the wind. 

This soil is not suited to use as a site for sanitary 
facilities and to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soil material. These limitations are 
extremely difficult to overcome. 

This map unit is in capability subclass Шу and 
Michigan soil management group M/3c. 


39A—Ypsi-Wauseon complex, 0 to 3 percent 
slopes. This complex consists of nearly level and 
undulating, somewhat poorly drained Ypsi soils and 
nearly level, very poorly drained Wauseon soils. The Ypsi 
soils are on low knolls and ridges and along 
drainageways. The Wauseon soils are in broad, fiat 
areas and in depressions and drainageways. The 
Wauseon soils are subject to ponding. The areas of this 
complex are irregular In shape and range from 3 to 80 or 
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more acres. The Ypsi soils make up 40 to 60 percent of 
this complex, and the Wauseon soils make up 20 to 40 
percent. The areas of these soils are so intricately mixed 
or so small that it is not practical to separate them in 
mapping at the scale used. 

Typically, the Ypsi soils have a surface layer that is 
very dark gray sancy loam about 8 inches thick. The 
subsoil is mottled and is about 21 inches thick. In the 
upper part It is dark grayish brown and yellowish brown, 
friable sandy loam; in the lower рап it is yellowish brown, 
very friable gravelly sandy loam. The substratum to а 
depth of about 60 inches is.brown, mottled, stratified, 
calcareous sitty clay and silty clay loam. In some areas 
the subsoil contains more clay. In some places, the 
subsoil is not mottled. In some areas the substratum is 
at a depth greater than 40 inches. In some places, the 
substratum is loamy. 

Typically, the Wauseon soils have a surface layer that 
is black Ioarn about 13 inches thick. This surface layer is 
mottled in the lower part. The subsoil is mottled and is 
about 23 inches thick. In the upper part it is grayish 
brown, friable sandy loam; in the lower part it is gray, 
very friable gravelly sandy Јоат. The substratum to а 
depth of about 60 inches is gray, mottled, stratified, 
calcareous silty clay and silty clay loam. In some areas 
the subsoil contains more clay. In some areas the 
substratum is at a depth greater than 36 inches. In some 
areas the substratum is loamy or sandy. 

Included in mapping are small areas of poorly drained 
Cohoctah soils and very poorly drained Palms soils that 
are on slightly lower positions on the landscape than the 
Wauseon soils. The Cohoctah soils are subject to 
flooding, and the Palms soils have organic horizons 16 
to 51 inches thick. They make up 5 to 15 percent of the 
complex. 

Permeability in the Ypsi soils is moderately rapid in the 
surface layer and the subsoil and slow in the substratum. 
Permeability in the Wauseon soils is rapid in the surface 
layer and the subsoil and very slow in the substratum. 
The available water capacity is moderate for the Ypsi 
soils and high for the Wauseon soils. Surface runoff is 
slow on the Ypsi soils and very slow or ponded on the 
Wauseon soils. The Ypsi soils have a perched water 
table 1 to 2 feet below the surface from November to 
May. The Wauseon soils have a perched water table 
near or above the surface from January to April. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
soils have good potential for use as cropland, pasture, 
hayland, and woodland. They have poor potential for use 
as septic tank absorption fields, for use as sites for 
sewage lagoons, and for building site development. The 
Ypsi soils have fair potential for recreation uses, and the 
Wauseon soils have poor potential. 

И these soils are cultivated, removing excess water, 
providing adequate drainage outlets, controlling soil 
blowing, and maintaining good tilth are major concerns 
of management. Artificial drainage is needed for optimum 
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crop yields. Combined surface and subsurface drainage 
systems help to control wetness. Shallow surface 
ditches are effective in removing surface water from low 
areas after heavy rains, Erosion-control structures may 
be needed at the outlet of surface ditches and natural 
drainageways. Lift pumps may be needed at the outlet in 
some areas. Tree windbreaks, buffer strips, cover crops, 
and conservation tillage help to control soil blowing. 
Working these soils when they are too wet results in 
compaction and the formation of clods. Conservation 
tillage, cover crops, and crop residue and other organic 
matter help to maintain good soil tilth. 

H these soils are used as pasture and hayland, excess 
water and preventing surface compaction are major 
concerns of management. Overgrazing or grazing when 
these soils are too wet can cause surface compaction 
and destroy forage plants. Proper stocking rates, rotation 
grazing or strip grazing, and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

If these soils are used as woodland, plant competiton 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs, On the Wauseon soils, seedling 
mortality, equipment limitations, and windthrow are 
additional concerns of management. The use of heavy 
equipment for planting, tending, and harvesting trees is 
restricted during wet periods. Seedling loss may be high 
on the Wauseon soils because of the wetness. But the 
loss can be offset by planting more seedlings than 
normal and by controlling plant competition. To minimize 
windthrow damage on the Wauseon soils, intermediate 
and regeneration cuts should be carefully planned to 
give maximum protection from the wind. 

The use of these soils as septic tank absorption fields, 
as sites for sewage lagoons, and for building site 
development is limited by the high water table. The use 
of these soils as septic tank absorption fields is limited 
also by the slow permeability of the substratum. The 
soils are generally not suited to use as conventional 
septic tank absorption fleids, to use as sites for sewage 
lagoons, or to building site development. The Ypsi soils 
can be used as sites for buildings without basements if 
suitable fill material is used to raise the site and if a 
subsurface draiange system is installed. Frost action is a 
limitation to the use of these soils as sites for local roads 
and streets. This limitation can be offset by replacing or 
covering the upper layer of the soils with a suitable base 
material. 

This complex is in capability subclass И and Michigan 
soil management groups 3/1b and 3/1c. 


40—Lenawee silt loam. This is a nearly level, poorly 
drained soil in broad, flat areas and in depressions and 
drainageways. This soil is subject to frequent ponding. 
The areas of this map unit are irregular in shape and 
range from 3 to 160 or more acres. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is mottled and 
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is about 29 inches thick. In the upper part it is grayish 
brown, firm silty clay loam; and in the lower part it is gray 
Silly clay loam and thin strata of very fine sand and silt 
loam. The substratum to a depth of about 60 inches is 
yellowish brown, mottled, stratified, calcareous silt loam, 
silty clay loam, and very fine sand. In some areas the 
surface layer is greater than 10 inches thick. In some 
areas the subsoil contains less clay. Also, in some areas 
the substratum is sand, gravelly sand, or sandy Joam and 
loamy sand. 

Included in mapping are small areas of somewhat 
poorly drained Del Rey soils on low knolls and ridges. 
These soils make up from 10 to 15 percent of the map 
unit. Also included are small areas of very poorly drained 
Palms soils that have organic horizons 16 to 51 inches 
thick. These soils are on slightly lower positions on the 
landscape than the Lenawee 501, and they make up 
about 5 percent of the map unit. 

Permeability is moderately slow. The available water 
capacity is high. Surface runoff is very slow or ponded. 
This soil has a high water table near or above the 
surface from January to May. 

In most areas this soil is used as woodland. In a few 
areas it is used as pasture or cropland. This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland. It has poor potential for recreation uses, for 
use as a site for sanitary facilities, and for building site 
development. 

If this soil is cultivated, removing excess water, 
providing adequate drainage outlets, and maintaining 
good soil tilth are major concerns of management. The 
hazard of ponding is also a concern in some areas. 
Artificial drainage is needed for optimum crop yields. 
Combined surface and subsurface drainage systems 
help to control wetness. Shallow surface ditches are 
effective in removing surface water from low areas after 
heavy rains. Erosion-control structures may be needed at 
the outlet of surface ditches and natural drainageways. 
Lift pumps may be needed at the outlet in some areas. 
Working this soil when it is too wet results in compaction 
and the formation of clods. Conservation tillage, cover 
crops, and crop residue and other organic matter help to 
maintain good soil tilth. 

if this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
Management. Ponding is a hazard in some areas. 
Pasture plant species that are tolerant of wetness should 
be selected. Overgrazing or grazing when this soil is too 
wet can cause surface compaction and destroy forage 
plants. Proper stocking rates, rotation grazing or strip 
grazing, and restriction on grazing during wet periods 
help to keep the pasture plants and the soil in good 
condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
Management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted during wet 
periods. Intensive site preparation and herbicides help ta 
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control the growth of undesirable trees and shrubs. The 
hazards of seedling mortality and windthrow also are 
concerns of management. Seedling loss may be high 
because of the wetness. But the loss can be offset by 
planting more seedlings than normal and by controlling 
plant competition. To minimize windthrow damage, 
intermediate and harvest cuts should be carefully 
раппе to give maximum protection from the wind. 

This sail is generally not suited to use as septic tank 
absorption fields, to use as a site for sewage lagoons, 
and to building site development because of the hazard 
of ponding. 

This map unit is in capability subclass Ww and 
Michigan soil management group 1.5c. 


42A—Riddies sandy loam, 0 to 2 percent slopes. 
This is a nearly level, well drained soil on broad, flat 
uplands. The areas are irregular in shape and range from 
3 to 100 or more acres. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsurface layer is yellowish 
brown sandy loam about 4 inches thick. The subsoil is 
about 41 inches thick. In the upper part it is yellowish 
brown, firm sandy clay loam and clay loam; in the middle 
part it is dark yellowish brown, friable sandy clay loam; 
and in the lower part it is yellowish brown, friable sandy 
loam. The substratum to a depth of about 60 inches is 
yellowish brown, calcareous sandy loam. In some areas 
the subsoil contains less clay. In some areas the 
substratum is at a depth of less than 40 inches, and in 
some areas the substratum is gravelly sand. In some 
places, the surface layer is loamy sand. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 to 10 
percent of the map unit. Also included are small areas of 
well drained Arkport and Okee soils that have more sand 
in the subsoil than the Riddles soil. These soils are 
scattered throughout the map unit, and they make up 
about 5 percent of the unit. 

Permeability is moderate, The available water capacity 
is moderate. Surface runoff is slow. 

In most areas this soil is used as cropland. in a few 
areas It is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, 
woodland, for recreation uses, and for use as septic tank 
absorption fields. It has fair potential for use as а site for 
sewage lagoons and for building site development. 

If this soil is cultivated, maintaining a high content of 
organic matter and good soil tilth are major concerns of 
management. Returning crop residue to the soil and 
regularly adding othar organic matter help to maintain or 
increase the content of organic matter. Working this soil 
when it is too wet resulis in compaction and the 
formation of clods. Conservation tillage, cover crops, and 
crop residue and other organic matter help to maintain 
good soil tilth. 

If this soil is used as woodland, plant competition is a 
concern of management, Intensive site preparation and 
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herbicides help to control the growth of undesirable trees 
and shrubs. 

This soil is suited to use as septic tank absorption 
fields. The use of this soil as a site for sewage lagoons 
is limited by the hazard of seepage. Sealing the bottom 
and sides of sewage lagoons with impervious material 
can control the seepage. 

The use of this soll for building site development is 
limited by the shrinking and swelling of the soil. 
Replacing the upper layers of the soil with suitable 
material can control the shrinking and swelling. 

This map unit is in capability class | and Michigan soil 
management group 2.58. 


42B—Riddles sandy loam, 2 to 6 percent slopes. 
This is an undulating, well drained soil on broad, nearly 
flat uplands and on low ridges and knolls. The areas are 
irregular in shape and range from 3 to 100 or more 
acres. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsurface layer is yellowish 
brown sandy loam about 4 inches thick. The subsoil is 
about 41 inches thick. 1n the upper part it is yellowish 
brown, firm sandy clay foam and clay loam; in the middle 
part it is dark yellowish brown, firm sandy clay loam; and 
in the lower part it is yellowish brown, friable sandy loam. 
The substratum to a depth of about 60 inches is 
yellowish brown, calcareous sandy foam. In some places 
the subsoil contains less clay. In some areas the 
substratum is at a depth of less than 40 inches, and in 
some areas it is gravelly sand. In some areas the 
Surface layer is loamy sand. 

Included in mapping are small areas of somewhat 
Poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 to 10 
Percent of the map unit. Also included are small areas of 
well drained Arkport and Okee Soils that have more sand 
in the subsoil than the Riddles soil. These soils are 
scattered throughout the map unit, and they make up 
about 5 percent of the unit. Also included are small 
areas of well drained Leoni soils that have more pebbles 
and cobbles in the subsoil than the Riddles soil. These 
soils are scattered throughout the map unit, and they 
make up about 5 percent of the unit. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is slow. 

In most areas this soil is used as cropland. in а few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland, for most recreation uses, and for use as 
septic tank absorption fields. It has fair potential for use 
as a site for sewage lagoons and for building site 
development. 

If this soil is cultivated, maintaining a high content of 
organic matter, controlling water erosion, and 
maintaining good soil ВИН are major concerns of 
management. Returning crop residue to the soil and 
regularly adding other organic matter help to maintain or 
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increase the content of organic matter. Cover crops, 
grassed waterways, and conservation tillage used in a 
tillage crop rotation help to control surface runoff and 
erosion. Working this soil when it is too wet results in 
compaction and the formation of clods. Conservation 
tillage, cover crops, and crop residue and other organic 
matter help to maintain good soil tilth. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runotf and erosion. 

If this soil is used as woodland, plant competition is a 
concern of management. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. 

This soil is suited to use as septic tank absorption 
fields. The use of this soil as a site for sewage lagoons 
is limited by slope and the hazard of seepage. 
Landshaping helps to overcome the slope limitation. 
Sealing the bottom and sides of sewage lagoons with 
impervious material can control the seepage. 

The use of this soil for building site development is 
limited by the shrinking and swelling of the soil. 
Replacing the upper layers of the soil with suitable 
material can control the shrinking and swelling. 

This map unit is in capability subclass Пе and Michigan 
soil management group 2.5а. 


42C—Riddles sandy loam, 6 to 12 percent slopes, 
This is a rolling, well drained soil on broad uplands and 
on ridges and клон. The areas are irregular in shape 
and range from 3 to 60 or more acres, 

Typically, the surface layer is dark brown sandy loam 
about B inches thick. The subsurface layer is yellowish 
brown sandy loam about 4 inches thick. The subsoil is 
about 39 inches thick. In the upper part it is yellowish 
brown, firm sandy clay loam and clay loam; in tne middle 
part it is dark yellowish brown, triable sandy clay юат; 
and in the lower part it is yellowish brown, triable sandy 
foam. The substratum to a depth of about 60 inches is 
yellowish brown, calcareous sandy loam. in some places 
the subsoil contains less clay. In some areas the 
substratum is at a depth of less than 40 inches, and in 
some areas it is gravelly sand. In some areas the 
surface layer is loam. 

Included in mapping are small areas of somewhat 
Poorly drained Teasdale soils in depressions and 
Grainageways. These soils make up about 5 to 10 
Percent of the map unit. Also included are small areas of 
well drained Arkport and Okee soils that have more sand 
in the subsoil than the Riddles soil. These soils are 
scattered throughout the map unit, and they make up 5 
percent of the unit, Also included аге smal! areas of 
Leoni soils that have more pebbles and cobbles in the 
subsoil than the Riddles soil. These soils are scattered 
throughout the map unit and make up about 5 percent of 
the unit. 

Permeability is moderate, The available water capacity 
is moderate. Surface runoff is medium. 


38 


In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as pasture, hayland, and 
woodland. It has fair potential for use as oropland, for 
most recreation uses, for use as septic tank absorption 
fields, and for most kinds of building site development. it 
has poor potential for use as a site for sewage lagoons. 

If this soit is cultivated, maintaining a high content of 
organic matter, controlling water erosion, and 
maintaining good soil ЧИН are major concerns of 
management. Returning crop residue to the soil and 
regularly adding other organic matter heip to maintain or 
increase the content of organic matter, Cover crops, 
grassed waterways (fig. 9), ап conservation tillage used 
in a crop rotation help to control surface runoff and 
erosion. Working this soil when it is too wet results in 
compaction and formation of clods. Conservation tillage, 
cover crops, and crop residue and other organic matter 
help to maintain good soil tilth. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. Maintaining an adequate 
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vegetative cover by preventing overgrazing helps to 
control surface runoff and erosion. 

II this soil is used as woodland, plant competition is а 
concern of management. Intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. 

The use of this soil as a site for septic tank absorption 
fields is limited by slope. Installing the absorption field 
across the slope helps offset this limitation. This soil is 
generally not suited to use as a site for sewage lagoons 
because of slope. 

The use of this soil for building site development is 
limited by the shrinking and swelling of the subsoil and 
by slope. The shrinking and swelling can be overcome 
by replacing the subsoil material with more suitable 
material. For buildings, the slope limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be dasigned to offset the slope. 
Roads and sireets should be built on the contour, 
Cleared areas arourd construction sites should be 


Figure 9.—The grassed waterway in this area of Riddles sandy loam, 6 to 12 percent slopes, helps to control erosion. 
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protected from erosion by the use ot mulch, asphalt 
spray, or netting or by grass seeding. 

This map unit is in capability subclass Ше and 
Michigan soil management group 2.5a. 


42D—Riddles sandy loam, 12 to 18 percent slopes, 
This is a hilly, well drained soil on ridges and high knolls. 
The areas are irregular in shape and range from 3 to 60 
or more acres. 

Typically, the surface Jayer is dark brown sandy loam 
about 7 inches thick. The subsurface layer is yellowish 
brown sandy loam about 3 inches thick. The subsoil is 
about 37 inches thick. In the upper part it is yellowish 
brown, firm sandy clay loam and clay loam; in the middle 
part it is dark yellowish brown, friable sandy clay loam; 
and in the lower part it is yellowish brown, friable sandy 
loam. The substratum to a depth of about 60 inches is 
yellowish brown, calcareous sandy loam. In some places 
the subsoil contains less clay. In some areas the 
substratum is at a depth of tess than 40 inches, and in 
some areas it is gravelly sand. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 to 10 
percent of the map unit. Also included are small ateas of 
well drained Arkport and Okee soils that have more sand 
in the subsoil than the Riddles soil. These soils are 
scattered throughout the map unit, and they make up 
about 5 percent of the unit. Also included are small 
areas of Leoni soils that have more pebbles and cobbles 
in the subsoil than the Riddles soil. These soils are 
scattered throughout the map unit, and they make up 
about § percent of the unit. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is rapid. 

In most areas this soil is used as cropland. in a few 
areas it is used as pasture or woodland. This soi! has 
good potential for use as pasture, hayland, and 
woodland. It has fair potentia) for use as cropland. It has 
poor potential for most recreation uses, for use as a site 
for sanitary facilities. and for most kinds of building site 
development. 

If thig soil is cultivated, maintaining a high content of 
organic matter, controlling water erosion, maintaining 
good вой МИН, and overcoming equipment limitations 
associated with slope are major concerns of 
management. Returning crop residue to the soil and 
ragularly adding other organic matter help to maintain or 
increase the content of organic matter. Cover crops, 
grassed waterways, and conservation tillage used in а 
crop rotation help to control surface runoff and erosion. 
Working this soil when it is too wet results in compaction 
and the formation of clods. Conservation tillage, cover 
crops, and crop residue and other organic matter help to 
maintain good soil ПИЛ. Farming on the contour 
minimizes the equipment limitations associated with 
Slope. 
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The use of this scil as pastura or hayland is effective 
in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runoff and erosion. 

If this soil is used as woodland, plant competition is a 
concern of management, Intensive site preparation and 
herbicides help to control the growth of unwanted trees 
and shrubs. 

This soil is generally not suitable for use as a site for 
sewage lagoons and for use as septic tank absorption 
fields because of slope. 

The use of this soil for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour, 
Cleared areas around construction sites should be 
protected from soil erosion by the use of mulch, asphalt 
spray, or netting or by grass seeding. 

This map unit is in capability subclass /Ме and 
Michigan soil management group 2.5а. 


43A—Dixboro very fine sandy loam, © to 3 percent 
slopes. This is a nearly level and gently sloping, 
somewhat poorly drained soil in broad, flat areas, on low 
knolls and ridges, on foot slopes, and along 
drainageways. The areas of this map unit are irregular in 
shape and range from 3 to 100 or more acres. 

Typically, the surface layer is dark brown very fine 
sandy loam about 9 inches thick. The subsurface layer, 
about 8 inches thick, is light yellowish brown, mottled 
very fine sandy loarn. The subsoil is mottled and is about 
44 inches thick. In the upper part it is yellowish brown, 
friable very fine sandy loam; in the next part it is strong 
brown, friable silt loam; in the next part it is dark 
yellowish brown, friable sandy loam; and in the lower 
part is dark yellowish brown, very friable loamy sand. 
The substratum to a depth of about 66 inches is 
stratified, light yellowish brown and brown, calcareous 
silt юат and very fine sand. їп some areas, the surface 
layer is darker. In some areas the subsoil has more clay, 
and in some areas it has strata of sandy material. In 
some areas the substratum is at a depth of less than 44 
inches. 

Included in mapping are small areas of well drained 
Arkport soils that are on slightly higher positions on the 
landscape than the Dixboro soil. These soils make up 
about 5 percent of the map unit. Also included are small 
areas of poorly drained Colwood soils in depressions 
and drainageways. These soils make up 5 to 10 percent 
of the map unit. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is slow. This soil has a high water 
table 1 to 2 feet below the surface fram November to 
April 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, and 
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woodland. № has poor potential for most recreation uses, 
for use as a site for sanitary facilities, and for building 
site development. 

If this soil is cultivated, removing excess water during 
wet periods, controlling soil blowing, and maintaining a 
high content of organic matter and good soil ЧИН are 
major concerns of management. Combined surface and 
subsurface drainage systems help to control wetness. 
Shallow surface ditches are effective in removing surface 
water from low areas after heavy rains. Erosion-control 
structures may be needed at the outlet of surface 
ditches and natural drainageways. Open ditches are 
difficult to maintain and tile is difficult to install because 
cutbanks cave in. Tile lines should be protected with a 
suitable material to prevent their filling with fine sand. 
Tree windbreaks, buffer strips, cover crops, and 
conservation tillage help to control soil blowing. 
Returning crop residue to the soil and reqularly adding 
other organic matter help to maintain or increase the 
content of organic matter. Working this soil when it is too 
wet may result in compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other organic matter help to maintain good soil tilth. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Overgrazing or grazing on this soil when it 
is too wet can cause surface compaction and destroy 
forage plants. Proper stocking rates, rotation grazing or 
strip grazing, and restriction on grazing during wet 
periods help to keep the pasture plants and the soil in 
good condition, 

If this soil is used as woodland, plant competition is a 
concern of management. Intensive site preparation and 
herbicides help to control the growth of unwanted trees 
and shrubs. 

The use of this soil as septic tank absorption fields 
and as a site for sewage lagoons or buildings is limited 
by the seasonal high water table. Conventional septic 
tank absorption fields generally are not practical in this 
soil. The soil can be used as a site for buildings without 
basements if suitable fill material is used to raise the site 
and if a subsurface drainage system is installed. The 
walls of trenches tend to cave in and, therefore, need to 
be reinforced. Frost action is a limitation to the use of 
this soil as a site for local roads and streets. This 
limitation can be offset by replacing or covering the 
upper layer of this soil with suitable base material. 

This map is in capability subclass lw and Michigan soil 
management group 3b-s. 


44B—Leoni gravelly sandy loam, 2 to 6 percent 
slopes. This is an undulating, well drained soil on broad, 
nearly level uplands and on low ridges and knolls. The 
areas are irregular in shape and range from 3 to 300 or 
more acres. 

Typically, the surface layer is very dark grayish brown 
gravelly sandy loam about 11 inches thick. The 
subsurface layer is brown gravelly sandy loam about 2 
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inches thick. The subsoil is dark brown and is about 29 
inches thick. In the upper part it is firm gravelly sandy 
clay loam, and in the lower part it is firm and friable 
gravelly sandy loam. The substratum to a depth of about 
60 inches is dark yellowish brown, calcareous very 
gravelly loamy sand. 

Included in mapping are small areas of somewhat 
poorly drained Brady soils in depressions and 
drainageways. These soils make up about 5 percent of 
the map unit. Also included are small areas of well 
drained Ormas soils that have fewer cobbles and 
pebbles and more sand in the subsoil than the Leoni 
soil. These soils are scattered throughout the map unit, 
and they make up about 5 percent of the unit. 

Permeability is moderate in the surface layer and the 
subsoil and rapid or moderately rapid in the substratum. 
The available water capacity is low. Surface runoff is 
slow. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has a 
good potential for use as pasture, hayland, and 
woodland. It has fair potential for use as cropland, for 
most recreation uses, and for most kinds of building site 
development. lt has poor potential for use as a site for 
sewage lagoons and for use as septic tank absorption 
fields. 

If this soil is cultivated, maintaining the content of 
organic matter, conserving soil moisture during dry 
periods, and overcoming equipment limitations 
associated with the high cobble content are major 
concerns of management. Returning crop residue to the 
soil and regularly adding other organic matter help to 
maintain or increase the content of organic matter in the 
soil and to increase the available water capacity of the 
soil. Conservation tillage helps to increase soil moisture. 
Irrigation should increase crop yields. In most areas 
there are enough cobbles in the surface layer to make 
seedbed preparation and harvesting difficult. If the 
cobbles are removed, crop yields should improve and 
equipment wear should decrease. 

If this soil is used as pasture and hayland, the hazard 
of droughtiness is the major concern of management. In 
summer this soil often does not have sufficient moisture 
for optimum plant growth. Rotation grazing or strip 
grazing helps to maintain production during the dry 
periods. 

ff this soil is used as a site for sewage lagoons, 
seepage of the effluent, resulting in the pollution of 
ground water, is a hazard. Sealing the bottom and sides 
of the lagoon with impervious material can control 
seepage. 

The use of this soil for building site development is 
limited by large stones and by the shrinking and swelling 
of the soil. The large stones may need to be removed 
from some sites. The shrinking and swelling can be 
controlled by replacing the upper layers of this soil with 
suitable material. The walls of shallow excavations tend 
to cave in and, therefore, need to be reinforced. 
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This map unit is in capability subclass Ills and 
Michigan soil management group Ga. 


44C—Leoni gravelly sandy loam, 6 to 12 percent 
slopes, This is a rolling, weli drained soil on broad 
uplands consisting of ridges and knolls. The areas are 
irregular in shape and range from 3 to 100 or more 
acres. 

Typically, the surface layer is very dark grayish brown 
gravelly sandy loam about 11 inches thick. The 
subsurface layer is brown gravelly sandy laam about 2 
Inches thick. The subsoil is dark brown and is about 29 
inches thick. In the upper part it is firm gravelly sandy 
clay loam, and in the lower part it is friable and firm 
gravelly sandy loam in which the content of 
cobblestones is about 10 percent. The substratum to a 
depth of about 60 inches is dark yellowish brown, 
calcareous very gravelly loamy sand. In some areas the 
subsoil is less than 35 percent pebbles and cobbles. 

Included in mapping are small areas of somewhat 
poorly drained Brady soils in depressions and 
drainageways. These soils make up about 5 percent of 
the map unit. Also included are small areas of well 
drained Ormas soils that have fewer pebbles and 
cobbles and more sand in the subsoil than the Leoni 
soil. These soils are scattered throughout the map unit, 
and thay make up about 5 percent of the unit. 

Permeability is moderate in the surface layer and the 
subsoil and rapid or moderately rapid in the substratum. 
The available water capacity is low. Surface runoff is 
medium. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as pasture, hayland, and 
woodland. It has fair potential for use as cropland, for 
most recreation uses, and for most kinds of building site 
development. It has poor potential for use as a site for 
sewage lagoons and for use as septic tank absorption 
fields. 

1f this soil is cultivated, controlling water erosion, 
maintaining the content of organic matter, conserving 
soil moisture during dry periods, and overcoming 
equipment limitations associated with the high cobble 
content are the major concerns of management. Cover 
crops, grassed waterways, and conservation tillage used 
in a crop rotation help to control surface runoff and 
erosion. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
fillage helps to conserve soil moisture. In most areas 
there are enough cobbles in the surface layer to make 
seedbed preparation and harvesting difficult. If the 
cobbles are removed, crop yields should improve and 
equipment wear should decrease. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. If this soil is used as pasture and 
hayland, the hazard of droughtiness is a major concern 
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of management. In summer this soil often does not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry periods. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control erosion. 

The use of this soil as septic tank absorption fields is 
limited by slope. Installing the absorption field across the 
slope helps to overcome this limitation. This soil is 
generally not suited to use as a site for sewage lagoons 
because of slope. 

The use of this soil for building site development is 
limited by large stones, by the shrinking and swelling of 
the soil, and by slope. The large stones may need to be 
removed from some sites. The shrinking and swelling 
ean be controlled by replacing ihe upper layers of the 
soil with suitable material. For buildings, the slope 
limitation can be overcome by shaping the site and by 
using retaining walls. Buildings can be designed to offset 
the slope. Roads and streets should be built on the 
contour. The walls of shallow excavations tend to cave 
in and, therefore, need to be reinforced. 

This map unit is in capability subclass Ше and 
Michigan scil management group Ga. 


44D—Leoni gravelly sandy loam, 12 to 18 percent 
slopes. This is a hilly, well drained soil on ridges and 
high knolls. The areas are irregular in shape and range 
from 3 to 100 or more acres. 

Typically, the surface layer is very dark grayish brown 
gravelly sandy loam about 11 inches thick. The 
subsurface layer is brown gravelly sandy loam about 2 
inches thick. The subsoil is dark brown and is about 29 
inches thick. In the upper part it is firm gravelly sandy 
clay loam, and in the lower part it is firm and friabie 
gravelly sandy loam in which the content of 
cobblestones is about 10 percent. The substratum to a 
depth of about 60 inches is dark yellowish brown, 
calcareous very gravelly loamy sand. In some areas the 
subsoil is less than 35 percent pebbles and cobbles. 

Included in mapping are small areas of Ormas and 
Spinks soils that have fewer pebbles and cobbles and 
more sand in the subsoil than the Leoni soil. These soils 
are scattered throughout the map unit, and they make up 
about 10 percent of the unit. 

Permeability is moderate in the surface layer and the 
subsoil and rapid or moderately rapid in the substratum. 
The available water capacity is low. Surface runotf is 
rapid. 

n most areas this soil is used as pasture. In a few 
areas it is used as cropland or woodiand. This soil has 
good potential for use as pasture, hayland, and 
woodland. It has poor potential for use as cropland, 
recreation uses, for use as a site for sanitary fac 
and for building site development. 

If this soil is cultivated, controlling water erosion, 
maintaining the content of organic matter, conserving 
soil moisture during dry periods, and overcoming 
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equipment limitations associated with slope and the high 
cobble content are concerns of management. Cover 
crops, grassed waterways, and conservation tillage used 
in a crop rotation help to control surface runoff and 
erosion. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. If this soil is used as pasture and 
hay!and, the hazard of droughtiness is a major concern 
of management. Equipment limitations associated with 
slope are also a major concern. In summer this soil often 
does not have sufficient moisture for optimum plant 
growth. Rotation grazing or strip grazing helps to 
maintain production during the dry periods. Maintaining 
an adequate vegetative cover by preventing overgrazing 
helps to controt erosion. Seeding and fertilizing on the 
contour minimize the equipment limitations. 

This soil is generally not suitable for use as a site for 
sewage lagoons and for use as septic tank absorption 
fields because of slope. 

The use of this soil for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. The 
walls of shallow excavations tend to cave in and, 
therefore, need to be reinforced. Cleared areas around 
construction sites should be protected from soil erosion 
by the use of mulch, asphalt spray, or netting or by grass 
seeding. 

This map unit is in capability subclass IVe and 
Michigan soll management group Ga. 


45—Martisco muck. This is a nearly level, very poorly 
drained soil in bogs, depressions, and drainageways and 
along the edges of lakes. This soil is subject to frequent 
ponding. The areas are irregular in shape and range 
from 3 to 100 or more acres. 

Typically, the surface layer is black muck about 8 
inches thick. The substratum to a depth of about 60 
inches is mottled, white and gray marl. In some areas 
the mucky surface layer is less than 8 inches thick, and 
in some areas it is more than 16 inches thick. In some 
areas the substratum is loamy or sandy material. 

Included in mapping are small areas of very poorly 
drained Palms and Houghton soils. These soils have 
thicker organic layers than the Martisco soil and do not 
have a marly substratum. They are scattered throughout 
the map unit, and they make up about 5 to 10 percent of 
the unit. 

Permeability is moderate or moderately rapid in the 
organic material and slow in the substratum. The 
available water capacity is high. Surface runoff is very 
slow or ponded. This soil has a high water table at or 
above the surface from October to June. It has a high 
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pH and may, therefore, be deficient in some of the 
micronutients needed by certain crops. 

In most areas this soil has a cover of natural 
vegetation, including trees. In some areas the soil is 
drained, generally for truck and specialty crops. In a few 
areas it is used as pasture. This soil has good potential 
for truck and specialty crops and for pasture and hay 
crops. It has poor potential for woodland use, for 
recreation uses, for use as a site for sanitary facilities, 
and for building site development. 

If this soil is cultivated, removing excess water, 
preventing ponding, providing adequate drainage outlets, 
controlling soil blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
soil stability are major concerns of management. Frost 
action is a hazard in some areas. Artificial drainage is 
needed for crop production. Lift pumps may be needed 
at the drainage outlet in some areas. If this soil is 
drained, soil blowing is a hazard. Tree windbreaks, buffer 
strips, and cover crops help to contral soil blowing. 
Controlled drainage improves soil stability and reduces 
subsidence. This soil needs to be tested for nutrient 
deficiencies. Fertilization may be needed. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Grazing when the soil is too wet will cause 
surface compaction and destroy forage plants. Proper 
stocking rates and restriction on grazing during wet 
periods help to keep the pasture plants and the soil in 
good condition. 

Commercial wood production is generally not 
economically practical on this soil. Trees grow slowly 
because of the high water table. In many areas only 
shrubs grow. The use of heavy equipment for planting, 
tending, and harvesting trees is severely restricted 
because of the wetness. Plant competition, seedling 
mortality, and windthrow are severe hazards. 

This soil is not suited to use as a site for sanitary 
facilities and to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soil material. These limitations are 
extremely difficult to overcome. 

This map unit is in capability subclass IVw and 
Michigan soil management group М/тс. 


46—Sebewa loam. This is a nearly level, poorly 
drained soil in broad, flat areas and in depressions and 
drainageways. This soil is subject to frequent ponding. 
The areas of this map unit are irregular in shape and 
range from 3 to 100 or more acres. 

Typically, the surface and subsurface layers are black 
loam and very dark gray loam and, combined, are about 
15 inches thick. The subsoil is mottled and is about 20 
inches thick. In the upper part it is dark gray and gray, 
firm clay loam; in the lower part it is gray, friable sandy 
loam. The substratum to a depth of about 60 inches is 
gray and light brownish gray, calcareous sand. In same 
places the subsoil contains less clay. In some areas the 
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substratum is stratified sandy, loamy, and silty material or 
is loamy throughout. 

included in mapping are small areas of somewhat 
poorly drained Brady soils on low ridges and knolls. 
These soils make up about 5 to 10 percent of the map 
unit. Also included are small areas of very poorly drained 
Henrietta soils that have a surface layer of muck. These 
Soils are on slighily lower positions on the landscape 
than the Sebewa soil, and they make up about 5 percent 
of the map unit. 

Permeability is moderate in the surface and subsurface 
layers and the subsoil and rapid in the substratum. The 
available water capacity is moderate. Surface runoff is 
very slow or ponded. This soil has a high water table at 
or above the surface from September to May. 

In most areas this soil is used as cropland. In a few 
areas it Is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland. It has poor potential for recreation uses, for 
use as a site for sanitary facilities, and for building site 
development. 

If this soil is cultivated, removing excess water, 
providing adequate drainage outlets, and maintaining 
good soil tiith are major concerns of management. The 
hazard of ponding is a concern in some areas. Artificial 
drainage is needed for optimum crop yields. Combined 
зипасе and subsurface drainage systems help to control 
wetness. Shallow surface ditches are effective in 
removing surface water from low areas after rains, 
Erosion-contro) structures may be needed at the outlet 
of surface ditches and natural drainageways. Lift pumps 
may be needed at the outlet in some areas, Working this 
Soil when it is too wet results in compaction and 
formation of clods. Conservation tillage, cover crops, and 
crop residue and other organic matter help to maintain 
good soil tilth. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Ponding is a hazard in some areas. 
Pasture plant species that are tolerant of wetness should 
be selected. Overgrazing or grazing when this soil is too 
wet can Cause surface compaction and destroy forage 
plants. Proper stocking rates, rotation grazing or strip 
grazing, and restriction on grazing during wet periods 
help to keep the pasture plants and the soll in good 
condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted during wet 
periods. Intensive site preparation and herbicides help to 
control the growth of undesirable trees and shrubs. The 
hazards of seedling mortality and windthrow also are 
concerns of management. Seedling loss may be high 
because of the wetness, But the loss can be offset by 
planting more seedlings than normal and by controlling 
plant competition. To minimize windthrow damage, 
intermediate and regeneration cuts should be carefully 
planned to give maximum protection from the wind. 


This soil generally is not suited to use as Septic tank 
absorption fields, to use as a site for sewage lagoons, 
and to building site development because of the hazard 
of ponding. 

This map unit is in capability subclass Им and 
Michigan soil management group 3/5c. 


47—Histosols and Aquents, ponded. This map unit 
consists of nearly level, very poorly drained organic soils 
and very poorly drained sandy or loamy soils. These 
soils are in marsh areas, most of which are always 
flooded. The areas are irregular or circular in shape and 
range from 3 to 250 or more acres. The Histosols make 
up 60 to 80 percent of this map unit, and the Aquents 
make up 0 to 30 percent. 

These soils vary greatly in some important properties, 
especially texture. 

Included in mapping are small areas of open water 
that make up 5 to 10 percent of the map unit. Also 
Íncluded are small areas of very poorly drained Martisco 
and Henrietta soils. These soils make up 5 to 10 percent 
of the map unit. 

Most areas of these soils are marshland. These soils 
havə good potential for use as habitat for wetland 
wildlife. They have poor potential tor use as cropland, 
pasture, hayland, and woodland, for recreation uses, for 
building site development, and for use as sites for 
sanitary facilities. 

This map unit is in capability subclass Мм. It is not 
assigned to a Michigan soil management group. 


48—Napoleon muck. This is а nearly level, very 
poorly drained soil in bogs and depressions. This soil is 
subject to frequent ponding. The areas are irregular or 
circuler in shape and range from 3 to 100 or more acres. 

Typically, the surface and subsurface layers are black 
and dark brown muck that have a combined thickness of 
about 10 inches. The underlying material to a depth of 
about 60 inches is dark brown mucky peat. This soil is 
extremely acid throughout. In some areas more than 2 
inches of sedimentary peat is within 51 inches of the 
surface. In some areas the organic layers are less than 
51 inches thick. In some places, the underlying material 
includes more than 10 inches of muck. In some places 
the pH is greater than 4.5. 

Included in mapping are small areas of very poorly 
drained Gilford soils that do not have organic layers and 
are less acid than Napoleon muck. These soils are on 
slightly higher positions, along the edge of the map unit, 
and they make up about 5 percent of the unit. Also 
included are small areas of very poorly drained 
Houghton and Palms soils that have organic layers that 
are less acid. These soils are scattered throughout the 
map unit, and they make up about 5 to 10 percent of the 
unit. 

Permeability is moderate or moderately rapid. The 
available water capacity is very high. Surface runoff is 
very Slow or ponded. This soil has а high water table 
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near or above the surface from September to June. The 
low pH of this organic soil may cause a deficiency of 
some micronutrients in certain crops. 

In most areas this soil has а cover of natural 
vegetation, including trees. General cultivated crops are 
seldom grown because of the wetness and high acidity 
of the soil. Usually, it is not economically practical to 
overcome these limitations. Specialty crops such as 
blueberries and cranberries, however, аге commonly 
grown in a few areas that have been drained. This soil 
has good potential for truck and specialty crops. | has 
fair potential for use as pasture and hayland. It has poor 
potential for woodland use, for recreation uses, for use 
as а site for sanitary facilities, and for building site 
development. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Grazing when the soil is too wet can 
cause surface compaction and destroy forage plants. 
Proper stocking rates and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
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tending, and harvesting trees is restricted because of the 
wetness and the stability of the soil material. Intensive 
site preparation and herbicides help to control the 
growth of undesirable trees and shrubs. The severe 
hazards of seedling mortality and windthrow also are 
concerns of management. Seedling loss may be high 
because of the wetness. But the loss can be offset by 
planting more seedlings than narmal and by controlling 
plant competition. To minimize windthrow damage, 
intermediate and regeneration cuts should be carefully 
planned to give maximum protection from the wind. 

This soil is not suited to use as a site for sanitary 
facilities or to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soi! material. These limitations are 
extremely difficult to overcome, 

This map unit is in capability subclass Viw and 
Michigan soil management group Мс-а. 


49B—Hilisdale-Riddles sandy loams, 1 to 6 percent 
slopes. These are nearly level and undulating, well 
drained sojls on broad, flat uplands and on low ridges 
and knolls (По. 10). The areas are irregular in shape and 
range from 3 to 500 or more acres. The Hillsdale soils 


Figure 10.— Typical area of Hillsdale-Ridales sandy foams, 1 to 6 percent slopes. 
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make up 45 to 65 parcent of this complex, and the 
Riddles soils make up 20 to 40 percent. The areas of 
these soils are so intricately mixed or so small that it is 
not practical to separate them in mapping at the scale 


used. 

Typically, the Hillsdale soil has a surface layer that is 
dark grayish brown sandy loam about 10 inches thick. 
The subsurface layer is dark yellowish brown sandy loam 
about 5 inches thick. The subsoil is about 48 inches 
thick. In the upper part it is dark yellowish brown, friable 
sandy foam; in the middle part it is dark brown and dark 
yellowish brown, firm sandy loam; and in the lower part it 
is dark yellowish brown and yellowish brown, friable 
sandy foam, The substratum to a depth of about 66 
inches Is yellowish brown, calcareous sandy loam, 

Typically, the Riddles soil has a surface layer that is 
dark brown sandy loam about 9 inches thick. The 
subsurface layer is yellowish brown sandy loam about 4 
inches thick. The subsoil is about 41 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle part it is dark yellowish 
brown, friable sandy clay loam; and in the lower part it is 
yellowish brown, friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
sandy loam. In some areas the substratum is at a depth 
of less than 40 inches, and in some areas it is gravelly 
sand. 

Included in mapping are small areas of well drained 
Spinks and Arkport soils that have more sand in the 
subsoil than the Hillsdale and Riddles soils. These 
Spinks and Arkport soils are scattered throughout the 
complex, and they make up 5 to 20 percent of the 
complex. Also included are smal) areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 percent of 
the complex. Also included are smalt areas of well 
drained Leoni soils that have more pebbles and cobbles 
in the subsoil than the Hillsdale and Riddles soils. These 
Leoni soils are scattered throughout the complex, and 
they make up about 5 percent of the complex. 

Permeability is moderate, The available water capacity 
is moderate. Surface runoff is slow. 

In most агзаз these soils are used as cropland. In а 
few areas they are used as pasture or woodland. They 
have good potential for use as cropland, pasture, 
hayland, and woodland and for recreation uses. The 
Riddles soil has good potential for use as septic tank 
absorption fields and fair potential for use as a site for 
sewage lagoons; it has fair potential for building site 
development. The Hillsdale soil has fair potential for use 
as septic tank absorption fields, poor potential for use as 
a site for sewage lagoons, and good potential for most 
kinds of building site development. 

If these soils are cultivated, controlling soil blowing 
and water erosion and maintaining the content of organic 
matter are the major concerns of management. Tree 
windbreaks, buffer strips, and conservation tillage help to 
control soit blowing. Cover crops, grassed waterways, 
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and conservation tillage used in a crop rotation help to 
control surface runoff and erosion. Returning crop 
residue to the soil and гедшану adding of other organic 
matter help to maintain or increase the content of 
organic matter. 

The use of these soils as pasturo and hayland is 
effective in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
contro! surface runoff. 

If these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs. 

These soils are suited to use as septic fank absorption 
fields. The use of these soils as sites for sewage 
lagoons is limited by the hazard of seepage and by 
slope. Sealing the bottom and sides of sewage lagoons 
with impervious materíal can control seepage. 
Landshaping helps to overcome the slope limitation. 

Hillsdale soils are well suited to building site 
development. The use of the Riddles solls for building 
site development is limited by the shrinking and swelling 
of the soil material. The shrinking and swelling can be 
controlled by replacing the upper layers of the soil with 
Suitable material. 

This complex is in capability subclass lle and Michigan 
soil management groups За and 2.5a. 


49C—Hillsdale-Riddles sandy loams, 6 to 12 
percent slopes. These are rolling, well drained soils on 
broad uplands consisting of ridges and knolls. The areas 
are irregular in shape and range from 3 to more than 
200 acres. The Hillsdale soil makes up 45 to 65 percent 
of this complex and the Riddles soil makes up 20 to 40 
percent. The areas of these soils are so intricately mixed 
or so small that it is not practical to separate them in 
mapping at the scale used 

Typically, the Hillsdale soi! has = surface layer that is 
dark grayish brown sandy loam about 8 inches thick. The 
subsurface layer is dark yellowish brown sandy loam 
about 4 inches thick. The subsoil is about 46 inches 
thick. In the upper part it is dark yellowish brown, friable 
sandy loam; in the middle part it is dark brown and dark 
yellowish brown, firm sandy loam; and in the lower part it 
is dark yellowish brown and yellowish brown, friable 
sandy loam. The substratum to a depth of about 66 
inches is yellowish brown, calcareous sandy loam. 

Typically, the Riddles soil has a surface layer that is 
dark brown sandy loam about 8 inches thick. The 
subsurface layer is yellowish brown sandy loam about 4 
inches thick. The subsoil is about 39 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle part it is dark yellowish 
brown, friable sandy clay loam; and in the lower part it is 
yellowish brown, friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
sandy loam. In some areas the substratum is at a depth 
of less than 40 inches, and in some areas it is gravelly 
sand, 
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Included in mapping are small areas of wall drained 
Spinks and Arkport soils that have more sand in the 
subsoil than the Hillsdale and Riddles soils. These 
Spinks and Arkport soils are scattered throughout the 
complex, and they make up about 5 to 20 percent of the 
complex. Also included are small areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 percent of 
the complex. Also included are small areas of well 
drained Leoni soils that have more pebbles and cobbles 
in the subsoil than the Hilisdale and Riddles soils. These 
Leoni soiis are scattered throughout the complex, and 
they make up about 5 percent of the complex. 

Permeability is moderate. The available water capacity 
is moderate. Surface гипо is medium. 

In most areas these soils are used as cropland. In а 
few aroas they are used as pasture or woodland. They 
have good potential for use as pasture, hayland, and 
woodland. They have fair potential for use as cropland, 
for most recreation uses, for use as septic tank 
absorption fields, and for building site development. They 
have poor potential for use as sites for sewage lagoons. 

If these soils are cultivated, controlling soil blowing 
and water erosion and maintaining the content of organic 
matter are major concerns of management. Tree 
windbreaks, buffer strips, and conservation tillage help to 
control soil blowing. Cover crops, grassed waterways, 
and conservation tillage used in a crop rotation help to 
control surface runoff and erosion. А rotation that 
includes crops that return organic residue to the soil and 
the regular addition of other organic matter maintain or 
increase the content of organic matter. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runoff. 

If these soils are used as woodland, plant competition 
is a major concern of management. Intensive site 
preparation and herbicides help to control the growth of 
undesirable trees and shrubs. Herbicides also help. 

The use of these soils as sites for septic tank 
absorption fields is lirnited by slope. Installing the 
absorption field across the slope helps to offset this 
limitation. These soils generally are not suited to use as 
sites for sewage lagoons because of slope. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. 
Cleared areas around construction sites should be 
protected from erosion by the use of mulch, asphalt 
Spray, or netting or by grass seeding. On the Riddles 
Soil, the shrinking and swelling of the subsoil is an 
additional limitation to building site development. This 
limitation can be overcome by replacing the subsoil 
material with more suitable soil material. 

This complex is in capability subclass Ille and 
Michigan soil management groups 3a and 2.5a. 
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49D—Hillsdale-Riddles sandy loams, 12 to 18 
percent slopes. These are hilly, well drained soils on 
hills, ridges, and knolls. The areas are irregular in shape 
and range from 3 to more than 100 acres. The Hillsdale 
Soil makes up 45 to 65 percent of this complex, and the 
Riddles soil makes up 20 to 40 percent. The areas of 
these soils are so intricately mixed or are so small that it 
is not practical to separate them in mapping at the scale 
used. 

Typically, the Hillsdale soil has a surface layer that is 
dark grayish brown sandy loam about 7 inches thick. The 
subsurface layer is dark yellowish brown sandy loam 
about 3 inches thick. The subsoil is about 45 inches 
thick. In the upper part it is dark yellowish brown, friable 
sandy loam; in the middle part it is dark brown and dark 
yellowish brown, friable sandy loam; and in the lower 
part it is dark yellowish brown and yellowish brown, 
friable sandy loam. The substratum to a depth of about 
66 inches is yellowish brown, calcareous sandy loam. 

Typically, the Riddles soil has a surface layer that is 
dark brown sandy loam about 7 inches thick. The 
subsurface layer is yellowish brown sandy loam about 9 
inches thick. The subsoil is about 37 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle pai is dark yellowish 
brown, friable sandy clay loam; and in the lower part it is 
yellowish brown, friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
sandy loam. In some areas the substratum is at a depth 
of less than 40 inches, and in some areas it is gravelly 
sand. 

Included in mapping are small areas of well drained 
Spinks and Arkport soils that have more sand in the 
subsoil than the Hillsdale and Riddles soils. These 
Spinks and Arkport soils are scattered throughout the 
complex, and they make up about 5 to 20 percent of the 
complex. Also included are small areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. They make up 5 percent of the complex. 
Also included are small areas of well drained Leoni soils 
that have more pebbles and cobbles in the subsoil than 
the Hillsdale and Riddles soils. These Leoni soils are 
scattered throughout the complex, and they make up 
about 5 percent of the complex. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is rapid. 

In most areas these soils are used as cropland or 
pasture. In some areas they are used as woodland. They 
have good potential for use as pasture and hayland. 
They have poor potential for use as cropland, for most 
recreation uses, for use as septic tank absorption fields, 
for use as sites for sewage lagoons, and for building site 
development. 

If these soils are cultivated, controlling soil blowing 
and water erosion, maintaining the content of organic 
matter, and overcoming equipment limitations associated 
with slope are the major concerns of management. Tree 
windbreaks, buffer strips, cover crops, and conservation 
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tillage help to control soil blowing. Cover crops. grassed 
waterways, and conservation tillage used in a crop 
rotation help to control surface runoff and erosion. 
Returning crop residue to the soil and regularly adding 
other organic matter help maintain or increase the 
content of organic matter. Farming on the contour 
minimizes the equipment limitations associated with 
slope. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. If these soils are used as 
pasture and hayland, overcoming equipment limitations 
associated with slope is a major concern of 
management. Maintaining an adequate vegetative cover 
by preventing overgrazing helps to control surface runoff 
and erosion. Seeding and fertilizing on the contour 
minimize the equipment limitations. 

И these soils are used as woodland, plant competition 
is a major Concern of management. intensive site 
preparation and herbicides help to control the growth of 
undesirable trees and shrubs. 

These soils are generally not suitable for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields because of slope. 

The use of these soils for building site development is 
limited by slope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. 
Cleared areas around construction sites should be 
protected from soil erosion by the use of mulch, asphalt 
spray, or netting or by grass seeding. On the Riddles 
soils, the shrinking and swelling of the subsoil is an 
additional limitation to building site development. This 
limitation can be overcome by replacing the subsoil 
material with more suitable soil material. 

This complex is in capability subclass Ме and 
Michigan soil management groups 3a and 2.5a. 


49E—Hillsdale-Riddles sandy loams, 18 to 30 
percent slopes. These are steop and very steep, well 
drained soils on hills and ridges and on side slopes 
along streams. The areas are irregular in shape and 
range from 3 to 100 acres, The Hillsdale soil makes up 
45 to 65 percent of this complex, and the Riddles soil 
makes up 20 to 40 percent. The areas of these soils are 
so intricately mixed or so small that it is not practical to 
separate them in mapping at the scale used. 

Typically, the Hilisdale soil has a surface layer that is 
dark grayish brown sandy loam about 5 inches thick. The 
subsurface layer is dark yellowish brown sandy loam 
about 3 inches thick. The subsoil is about 43 inches 
thick. In the upper part it is dark yellowish brown, friabla 
sandy loam; in the middle part it is dark brown and dark 
yellowish brown, friable sandy loam; and in the lower 
part it is dark yellowish brown and yellowish brown, 
friable sandy loam. The substratum to a depth of about 
66 inches is yellowish brown, calcareous sandy loam. 

Typically, the Riddles soil has a surface layer that is 
dark brown sandy loam about 6 inches thick. The 
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subsurface layer is yellowish brown sandy loam about 3 
inches thick. The subsoil is about 37 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle part it is dark yellowish 
brown, friable sandy clay loam, and in the lower part it is 
yettowish brown, friable sandy loam. The substratum to а 
depth of about 60 inches is yellowish brawn, calcareous 
sandy loam. In some areas the substratum is at a depth 
of less than 40 inches, and in some areas it is gravelly 
sand. 

Included in mapping are small areas of well drained 
Spinks and Arkport soils that have more sand in the 
subsoil than the Hillsdale and Riddles soils. These 
Spinks and Arkport soils are scattered throughout the 
complex, and they make up about 5 to 20 percent of the 
complex. Also included are small areas of somewhat 
poorly drained Teasdale soils in depressions and 
drainageways. These soils make up about 5 percent of 
the complex. Also included are small areas of well 
drained Leoni soils that have more pebbles and cobbles 
in the subsoil than the Hillsdale and Riddles soils. These 
Leoni soils are scattered throughout the complex, and 
they make up about 5 percent of the complex. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is rapid. 

In most areas these soils are Used as pasture and 
woodland. They have good potential use as woodland 
and as habitat for woodland wildlife. They have fair 
potential for use as pasture and hayland and as habitat 
for opentand wildlife. These soils have poor potential for 
use as cropland, for recreation uses, for use as sites for 
sanitary facilities, and for building site development. They 
have very poor potential for use as habitat for wetland 
wildlife, 

Crop production is generally not economically practical 
on these soils because of the steepness of slope. 

If these solls are used as pasture and hayland, 
equipment limitations associated with slope and a hazard 
of water erosion are major concerns of management. 
Maintaining an adequate vegetative cover by preventing 
overgrazing helps to control surface runoff. 

If these soils are used as woodland, equipment 
limitations, erosion, and plant competition are concerns 
of management. The use of heavy equipment for 
planting, tending, and harvesting trees is restricted 
because of the steepness of slope. Limiting the 
construction of logging roads and skid trails to the 
gentler slopes helps prevent erosion and overcome the 
equipment limitations. Intensive site preparation and 
herbicides help to control the growth of undasirable trees 
and shrubs, 

These soils are generally not suited to use as septic 
tank absorption fields, to use as sites for sewage 
lagoons, and to building site development because of 
the steepness of slope. 

This complex is in capability subclass Vie and 
Michigan soi! management groups За and 2.5a. 
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51— Udorthents and Udipsamments, nearly level. 
This map unit consists of soils from which the original 
surface layer and subsoil and some of the substratum 
havə been removed or of soils that are covered by fill. 
The soit material is somewhat excessively drained to 
somewhat poorly drained. The areas range from 3 to 60 
or more acres. 

These soils vary greatly in some important soil 
Properties, especially texture and drainage. 

Included in mapping are small areas of poorly drained 
soils that make up 5 to 10 percent of the unit. 

Most areas of these soils are idie or are used as 
building sites. Many areas are filled with organic soil. 
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Some areas are sanitary landfills. Onsite investigation is 
necessary for specific uses. 

This map unit is not assigned to an interpretive 
grouping. 


52—Pits, gravel. This is a miscellaneous area that 
consists of open excavations from which sand and 
gravel have been removed for use as fill or aggregate 
(fig. 11).|The exposed material supports few plants. 
Where the excavation extends below the water table, the 
bottom may be flooded seasonally or year round. Areas 
range from 3 to 80 acres, 


Figure 11.- This gravel pit is in an area of Boyer-Leoni complex, 18 to 40 percent slopes. 
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Figure 12 —This sandstone quarry (s m an area of Eleva sandy foam, 1 to 6 percent slopes, neer Napoleon. 


Most areas are used as wildlife habitat or are still 
being mined. A few areas are used for recreation. The 
potential is poor for use as cropland, pasture, and 
woodland. The areas are too variable to be rated for 
other uses. Onsite investigation is necessary for specific 
uses. 

This miscellaneous area is not assigned to an 
interpretive grouping. 


53--РИ5, quarries. This is a miscellaneous area that 
consists of open excavations from which limestone or 


sandstone has been removed (а. 12).| The exposed 
rock supports few or no plants- Where the excavation is 
below the water table, the bottom may be flooded 
seasonally year around. Areas range from 40 to 60 or 
more acres. 


Most areas are still being mined. The potential is poor 
for use as cropland, pasture, woodland. The areas are too 
variable to be rated for other uses. Onsite investigation is 
necessary for specific uses. 


This miscellaneous area is not assigned to an 
interpretive grouping. 
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55B—Eleva sandy loam, 1 to 6 percent slopes. This 
is an undulating, well drained and somewhat excessively 
drained soil on broad, flat uplands and on low ridges and 
knolls. The areas are irregular in shape and range from 3 
to 120 or more acres. 

Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsurface layer Is yellowish 
brown sandy loam about 6 inches thick. The subsoil is 
dark yellowish brown and brown, friable sandy loam 
about 13 inches thick. The substratum to a depth of 
about 45 inches is dark yellowish brown weathered 
sandstone and channery loamy sand, In some places, 
the surface layer is loamy sand or sand. In some areas 
the weathered sandstone and channery loamy sand аге 
at a depth of more than 60 inches. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale and Brady soils in depressions. 
These soils make up 5 to 10 percent of the map unit. 

Permeability is moderate or moderately rapid. The 
available water capacity is low. Surface runoff is slow. 
The root zone is restricted by the bedrock. 

In most areas this soil is used as cropland. In a few 
areas itis used as pasture or woodland, In some piaces, 
this soil is used as а source of sandstone. This soil has 
good potential for use as pasture and hayland and for 
most recreation uses. It has fair potential for use as 
cropland and woodland and for most kinds of building 
site development. It has poor potential for use as a site 
for sewage lagoons and for use as septic tank 
absorption fields. 

If this soil is cultivated, controlling soil blowing, 
maintaining the content of organic matter, and 
conserving soil moisture during dry periods are the major 
concerns of management, Tree windbreaks, buffer strips, 
cover crops, and conservation tillage help to control вой 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soil and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. Irrigation should 
increase crop yields. 

If this soil is used as pasture and hayland, the hazard 
of droughtiness is а major concern of management. In 
summer this soil often does not have sufficient moisture 
for optimum plant growth. Rotation grazing or strip 
grazing helps to maintain production during the dry 
periods. Overgrazing during the dry periods increases the 
hazard of scil blowing. 

This soil is generally not suited to use as a site for 
sewage lagoons and to use as septic tank absorption 
fields because of the depth to bedrock, the hazard of 
seepage, and the poor filtering capacity. H is well suited 
to use as a site for dwellings without basements. It can 
be used as a site for dwellings with basements it fill 
material is used to raise the site, The fill material should 
be well compacted. 

This map unit is in capability subclass Ше and 
Michigan soil management group 3/Ra. 
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55C—Eleva sandy loam, 6 to 12 percent slopes. 
This is a rolling, well drained and somewhat excessively 
drained soil on broad uplands consisting of ridges and 
Кпойз. The areas are irregular in shape and range Кот 3 
to 80 or more acres. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsurface layer is yellowish 
brown sandy loam about 5 inches thick. The subsoil is 
dark yellowish brown and brown, friable sandy loam 
about 13 inches thick. The substratum to a depth of 
about 43 inches is dark yellowish brown weathered 
sandstone and channery loamy sand. In some places, 
the surface layer is loamy sand or sand. in some places, 
the weathered sandstone and channery loamy sand are 
at a depth of more than 60 inches. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale and Brady soils in depressions. 
These soils make up 5 to 10 percent of the map unit. 

Permeability is moderate or moderately rapid. The 
available water capacity is low. Surface runoff is medium. 
The root zone is restricted by the bedrock. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as pasture and hayland and for 
most recreation uses. It has fair potential for use as 
cropland and woodland and for most kinds of building 
site development. It has poor potential for use as a site 
for sewage |адоопз and for use ав seplic tank 
absorption fields. 

If this soil is cultivated, controlling soil blowing and 
water erosion, maintaining the content of organic matter, 
and conserving soil moisture during dry periods are the 
major concerns of management. Tree windbreaks, buffer 
strips, cover crops, conservation tillage, and stubble 
mulching help to control soil blowing. Cover crops, 
grassed waterways, and conservation tillage used in a 
crop rotation help to control surface runoff and erosion. 
Returning crop residue to the soil and regularly adding 
other organic matter help to maintain or increase the 
content of organic matter in the soil and to increase the 
available water capacity of the soil. Conservation tillage 
helps to conserve soil moisture. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. If this soil is used as pasture and 
hayland, the hazard of droughtiness is a major concern 
of management In summer, this soil often does not have 
sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry periods. Overgrazing during the dry 
periods increases the hazard of soil blowing. Maintaining 
an adequate vegetative cover by preventing overgrazing 
helps to control surface runoff and erosion. 

This soil is generally not suited to use as a site for 
sewage lagoons and to use as septic tank absorption 
fields because of the depth to bedrock, the hazard of 
seepage, and the poor filtering capacity. 

The use of this soil for building site development is 
limited by the depth to bedrock and slope. For buildings, 
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the slope limitation can be overcome by shaping the site 
and by using retaining walls. This soil can be used as a 
site for dwellings with basements if fill material is used to 
raise the site. The fill material should be well compacted. 
Roads and streets should be built on the contour, 

This map unit is in capability subclass Ше and 
Michigan soil management group 3/Ra. 


S6D—Riddles-Leoni complex, 10 to 20 percent 
slopes. These are rolling to steep, well drained soils on 
hills, ridges, knolls, and slopes adjacent to streams. The 
areas are irregular in shape and range from 3 to 60 or 
more acres, The Riddles soils make up 40 to 60 percent 
of this complex, and the Leoni soils make up 20 to 40 
percent. The areas of these soils are so intricately mixed 
or so small that it is not practical to separate them in 
mapping at the scale used, 

Typically, the Riddles soils have a surface {ayer that is 
dark brown sandy loam about 7 inches thick. The 
subsurface layer is yellowish brown sandy foam about 3 
inches thick. The subsoil is about 37 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle part it is dark yellowish 
brown, friable sandy clay loam; and in the lower part it is 
dark yellowish brawn, friable sandy loam. The 
substratum to a depth of about 60 inches is yellowish 
brown, calcareous sandy loam. In some places, the 
subsoil contains less clay. In some areas the substratum 
is at a depth of less than 40 inches, and in some areas it 
is gravelly sand. 

Typically, the Leoni soils have a surface layer that is 
very dark grayish brown gravelly sandy loam about 6 
inches thick. The subsoil is dark brown and is about 35 
inches thick, In the upper part it is firm gravelly sandy 
clay loam, and in the lower part it is firm and friable 
gravelly sandy loam. The substratum to a depth of about 
60 inches is dark yellowish brown, calcareous very 
gravelly loamy sand, 

Included in mapping are small areas of well drained 
Boyer and Spinks soils that have more sand in the 
subsoil and in the substratum than the Riddles and Leoni 
soils. These Boyer and Spinks soils are scattered 
throughout the complex, and they make up 10 to 15 
percent of it. 

Permeability in the Riddles soils is moderate. 
Permeability in the Leoni soils is moderate in the surface 
layer and the subsoil and rapid or moderately rapid in the 
substratum. The available water capacity is moderate for 
the Riddles soils and low for the Leoni soils. Surface 
runoff is rapid. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland, These 
soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland. They have poor potential for recreation uses, 
for use as sites for sanitary facilities, and for building site 
development, 

И these soils are cultivated, controlling water erosion, 
maintaining the content of organic matter and good soil 
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ИБ, and overcoming equipment limitations associated 
with slope are the major concerns of management. 
Equipment limitations associated with the high content of 
gravel and cobbles is an additional concern on the Leoni 
soils. Cover crops, grassed waterways, and conservation 
tillage used in a crop rotation help to control runoff and 
erosion. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter in the soll and to increase 
the available water capacity of the soil. Conservation 
tillage helps to conserve soil moisture. Working these 
soils when they are too wet results in compaction and 
the formation of clods. Conservation tillage, cover crops, 
and crop residue and other organic matter help to 
maintain good soil tilth. Farming on the contour helps to 
minimize equipment limitations associated with sfope. In 
most areas there are enough cobbles in the surface 
layer to make seedbed preparation and harvesting 
difficult. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. If these soils are used as 
pasture and hayland, the hazard of droughtiness and 
equipment limitations associated with slope are major 
concerns of management. In summer the Leoni soils 
often do not have sufficient moisture for optimum plant 
growth. Rotation grazing ar strip grazing helps to 
maintain production during the dry periods. Maintaining 
an adéquate vegetative cover by preventing overgrazing 
helps to control erosion. Seeding and fertilizing on the 
contour mínimize the equipment limitations associated 
with slope. 

If these soils are used as woodland, plant competition 
is à concern of management on the Riddles soils. 
Intensive site preparation and herbicides help to control 
the growth of undesirable vegetation. 

These soils are generally not suitable for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields because of slope. 

The use of these soils for building site development is 
limited by slope and by the shrinking and swelling of the 
subsoil. For buildings, the slope limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. 
Cleared areas around construction sites should be 
protected from erosion by the use of mulch, asphalt 
Spray, or netting or by grass seeding. The shrinking and 
swelling can be overcome by replacing the subsoil 
material with more suitable soil material. 

This complex is in capability subclass [Ve and 
Michigan soil management groups 2.5а and Ga. 


57A 一 Urban land-Barry-Brady complex, 0 to 3 
percent slopes. This complex consists of Urban land; 
neatly level, poorly drained Barry soils; and nearly level 
and gently sloping, somewhat poorly drained Brady soils. 
The Barry soils are in flat areas, depressions, and 
drainageways. The Brady soils are on low Кпойв and 
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ridges and along drainageways. The areas of this 
complex arə irregular in shape and range from 10 to 500 
ог more acres. This complex is 40 to 75 percent Urban 
land, 0 to 30 percent Barry soils, and 0 to 30 percent 
Brady soils. The areas of Urban land and the Barry and 
Brady soils are so intricately mixed or so small that it is 
not practical to separate them in mapping at the scale 
used. 

The Urban land is covered by streets, parking Iots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 

Typically, the Barry soils have a surface layer that is 
black loam about 10 inches thick. The subsoil is mottled 
and is about 20 inches thick. In the upper part it is dark 
olive gray, friable loam; in the next part it is dark gray, 
firm sandy clay loam; in the next part it is olive, friable 
sandy clay loam; and in the lower part it is olive, very 
friable sandy loam. The substratum to a depth of about 
60 inches is grayish brown and calcareous. In the upper 
14 inches it is sandy loam, and in the lower 16 inches it 
is loamy sand. In some areas the surface layer is less 
than 10 inches thick. In some places, the subsoil 
contains less clay. Also in some areas the substratum is 
stratified sandy, loamy, and silty material or sand and 
gravelly sand. 

Typically, the Brady solls have a surface layer that is 
dark yellowish brown sandy loam about 10 inches thick. 
The subsurface layer is brown sandy loarn about 3 
inches thick. The subsoil is mottled and is about 41 
inches thick. In the upper part it is yellowish brown, 
friable sandy loam, and in the lower part it is yellowish 
brown, very friable loamy sand. The substratum to a 
depth of about 60 inches is yellowish brown, mottled, 
calcareous sand. In some places, the surface layer is 
darker. In some places, the subsoil and the substratum 
contain more clay; and in some places, the subsoil is 
stratified sand and loamy sand. 

Included in mapping are small areas of well drained 
Oshiemo and Riddles soils. These soils are on ridges 
and knolls and make up about 5 to 10 percent of the 
complex. Also included are small areas of very poorly 
drained Palms soils. These soils have organic layers and 
are in depressions. They make up about 5 to 10 percent 
of the complex. In some areas the soils have been 
radically altered. Some of the low areas have been filled 
or leveled during construction, and other areas have 
been cut, built up, or smoothed. In some areas 
sandstone bedrock is within 5 feet of the surtace. 

Permeability in the Barty soils is moderate. 
Permeability in the Brady soils is moderately rapid in the 
upper part of the profile and very rapid in the lower part. 
The available water capacity is high for the Barry soils 
and moderate for the Brady soils, Surface runoff is slow. 
The Barry soils have a high water table at or above the 
surface from November to May, and the Brady soils have 
a high water table 1 to 3 feet below the surface from 
November to May. 

The Barry and Brady soils make up the lawns, 
gardens, parks, and other open parts of the complex. 


Soil survey 


They have good potential for lawns, vegetable and 
flower gardens, and trees and shrubs. They have poor 
potential for recreation uses, sanitary facilities, and 
building site development. 

The use of Barry and Brady soils as septic tank 
absorption fields and for building site davelopment is 
limited by the high water table. Those soils are subject to 
frost action. Sanitary facilities will not function properly 
because of the high water table. Only public sewage 
facilities should be used. 

This complex is not assigned to an interpretive 
grouping. 


58B—Urban iand-Oshtemo complex, 0 to 6 percent 
slopes. This complex consists of Urban land and nearly 
level and undulating, well drained Oshtemo soils on 
broad, Ва! uplands and low knolls and ridges. The areas 
are irregular in shape and range from 5 to 600 or more 
acres, The Urban land makes up 50 te 80 percent of the 
complex, and the Oshtemo soils make up 10 to 40 
percent. The areas of Urban land and Oshtemo soils are 
So intricately mixed or so small that It is not practical to 
separate them in mapping at the scale used. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 

Typically, the Oshtemo soils have a surface layer that 
is dark brown sandy loam about 10 inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 35 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
clay loam; and in the lower part it is strong brown, loase 
sand and bands, 1/8 to 1 inch thick, of very friable 
loamy sand. The substratum to a depth of about 60 
inches is yellowish brown, calcareous gravelly sand. In 
some places, the sandy material above the subsoil is 20 
or more inches thick. In some places the subsoil 
contains more clay. In some areas the substratum is at a 
depth of less than 40 inches. Also in some areas the 
subsoil is more than 30 percent pebbles. 

Included in mapping are small areas of somewhat 
poorly drained Brady soils and very poorly drained 
Gilford soils in depressions and drainageways. These 
soils make up 5 to 15 percent of the complex. Also 
included are small areas of very poorly drained Palms 
soils in depressions. These soils make up about 5 
percent of the complex. In some areas the soil material 
has been radically altered. Some of the low areas have 
been filled or leveled during construction, and other 
small areas have been cut, built up, or smoothed. In 
some areas sandstone bedrock is within 5 feet of the 
surface. 

Permeability in the Oshtemo soils is moderately rapid 
in the upper part of the profile and very rapid in the 
lower part. The available water capacity is moderate. 
Surface runoff is slow. 

The Oshtemo soils make up the lawns, gardens, 
parks, and other open parts of the complox. They have 
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good potential for lawns, vegetable and flower gardens, 
trees and shrubs, recreation uses, and most kinds of 
building site development. They have poor potential for 
sanitary facilities. 

The use of the Oshtemo sails as septic tank 
absorption fields is limited by the poor filtering capacity. 
Only public sewage facilities should be used. 

This complex is not assigned to an interpretive 
grouping. 


58C— Urban land-Oshtemo complex, 6 to 15 
percent slopes. This complex consists of Urban land 
and rolling and hilly, well drained Oshtemo soils on 
broad uplands consisting of knolls and ridges. The areas 
are irregular in shape and range from 5 to 200 or more 
acres. The Urban land makes up 50 to 80 percent of the 
complex, and the Oshtemo soils make up 10 to 40 
percent. The areas of Urban land and Oshtemo soils are 
so intricately mixed or so small that it is not practical to 
separate them in mappíng at the scale used. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 

Typicaily, the Oshtemo solls have a surface layer that 
is dark brown sandy foam about 8 inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 35 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
clay loam; and in the lower part it is strong brown, loose 
sand and bands, 1/8 to 1 inch thick, of very friable 
loamy sand. The substratum to a depth of about 60 
inches is yellowish brown, calcareous gravelly sand. in 
some places the sandy material above the subsoil is 20 
or more inches thick, In some places, the subsoil 
contains more clay. In some areas the substratum is at a 
depth of less than 40 inches. Also in some areas the 
subsoil is more than 30 percent pebbles. 

Included in mapping are small areas of somewhat 
poorly drained Brady soils and very poorly drained 
Gilford soils in depressions and drainageways. These 
soils make up 5 to 15 percent of the complex. Also 
included are small areas of very poorly drained Palms 
soils in depressions, These soils make up about 5 
percent of the complex. In some areas the soil material 
has been radically altered. Small areas have been filled, 
leveled, built up, cut, or smoothed during construction. In 
some areas sandstone bedrock is within 5 feet of the 
surface. 

Permeability in the Oshterno soils is moderately rapid 
in the upper part of the profile and very rapid in the 
lower part. The available water capacity is moderate. 
Surface runoff is medium. 

The Oshtemo soils make up the lawns, gardens, 
parks, and other open parts of the complex. They have 
good potential for trees and shrubs. They have fair 
potential for lawns, vegetable and flower gardens, most 
recreation uses, and most kinds of building site 
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development. They have poor potential for sanitary 
facilities. 

Tho use of the Oshtemo soils as septic tank 
absorption fields is limited by poor filtering capacity. Only 
public sewage facilities should be used. 

This complex is not assigned to an interpretive 
grouping. 


59B—Urban land-Riddles complex, 0 to 6 percent 
slopes. This complex consists of Urban land and nearly 
level and undulating, well drained Riddles soils on broad, 
flat uplands and on low kno!ls and ridges. The areas are 
irregular in shape and range from 10 to 200 or more 
acres, The Urban land makes up 50 to 80 percent of the 
complex, and the Riddles soils make up 10 to 40 
percent. The areas of Urban land and Riddles soil are so 
intricately mixed or so small that it is not practical to 
separate tham in mapping at the scale used. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 

Typically, the Riddles soils have a surface layer that is 
dark brown sandy loam about 9 inches thick. The 
subsurface layer is yellowish brown sandy loam about 4 
inches thick. The subsoil is about 41 inches thick. In the 
upper part it is yellowish brown, firm sandy clay foam 
and clay loam; in the middie part it is dark yellowish 
brown, firm sandy clay loam; and in the lower part it is 
yellowish brown, friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
sandy loam. In some places, the subsoil contains less 
clay, In some areas the substratum is at a depth of less 
than 40 inches, and in some areas it is gravelly sand. п 
some places, the content of pebbles and cobbles is 
more than 10 percent. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale and Brady soils in depressions 
and drainageways. These soils make up 5 to 10 percent 
of the complex. Also included are small areas of very 
poorly drained Palms soils in depressions. These soils 
make up about 5 percent of the complex. In some areas 
the soil material has been radically altered. Some of the 
low areas have been filled or leveled during construction, 
and other small areas have been cut, built up, or 
smoothed. In some areas sandstone bedrock is within 5 
feet of the surface. 

Permeatility is moderate. The available water capacity 
is moderate. Surface runoff is slow. 

The Riddles soils make up the lawns, gardens, parks, 
and other open parts of the complex. They have good 
potential for lawns, vegetable and flower gardens, trees 
and shrubs, recreation uses, and most kinds of building 
site development and for use as septic tank absorption 
fields. 

This complex in not assigned to an interpretive 
grouping. 


59C 一 Urban land-Riddies complex, 6 to 15 percent 
slopes. This complex consists of Urban land and rolling 
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and hilly, well drained Riddles soils on broad uplands 
consisting of ridges and кпойз. The areas are irregular in 
shape and range from 10 to 60 or more acres. The 
Urban land makes up 50 to 80 percent of the complex, 
and the Riddles soils make up 10 to 40 percent. The 
areas of Urban land and Riddles soils are so intricately 
mixed or so small that it is not practical to separate them 
in mapping at the scaie used. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 

Typically, the Riddles soils nave a surface layer that is 
dark brown sandy loam about 8 inches thick. The 
subsurface layer is yellowish brown sandy loam about 4 
inches thick. The subsoil is about 39 inches thick. In the 
upper part it is yellowish brown, firm sandy clay loam 
and clay loam; in the middle part it is dark yellowish 
brown, firm sandy clay loam; and in the lower part it is 
yellowish brown, friable sandy loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
sandy loam. In some places the subsoil contains less 
clay. In some areas the substratum is at a depth of less 
than 40 inches, and in some areas it is gravelly sand. In 
some places, the content of pebbles and cobbles is 
more than 10 percent. 

Included in mapping are small areas of somewhat 
poorly drained Teasdale and Brady soils in depressions 
and drainageways. These soils make up 5 to 10 percent 
of the complex. Also included are small areas of very 
poorly drained Palms soils in depressions. These soils 
make up about 5 percent of the complex. In some areas 
the soil material has been radically altered. Some of the 
low areas have been filled or leveled during construction, 
and other small areas have been cut, built up, or 
smoothed. In some areas sandstone bedrock is within 5 
feet of the surface. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is medium. 

The Riddles scils make up the lawns and gardens, 
parks, and other open parts of the complex. They have 
good potential for lawns and trees and shrubs. They 
have fair potential for vegetable and flower gardens, 
recreation uses, septic tank absorption fields, and most 
kinds of building site development. 

This complex is not assigned to an interpretive 
grouping. 


60—Urban land-Udorthents complex. This complex 
consists of Urban land and nearly level and gently 
sloping, well drained to somewhat poorly drained soils. 
The areas are irregular in shape and range from 5 to 300 
or more acres. The Urban land makes up 50 to 80 
percent of the complex, and the Udorthents make up 10 
to 40 percent. The areas of Urban land and Udorthents 
are so intricately mixed or so small that it is not practical 
to separate them in mapping at the scale used. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soils is not feasible. 


Soil survey 


The Udorthents vary greatly in some important soil 
properties, especially texture and drainage. The original 
soil material has been removed or has been covered 
with fill, 

Included in mapping are smalt areas of poorly drained 
soils that така up 5 to 10 percent of the complex. In 
some areas, sandstone bedrock is within 5 feet of the 
зипасе. 

The Udorthents are idle ог are used аз building sites. 
Onsite Investigation is necessary for specific uses. 

This complex is not assigned to an interpretive 
grouping. 


61B—Saylesville silt loam, 2 to 8 percent slopes. 
This is an undulating and rolling, well drained soil on 
broad uplands consisting of ridges and knolls. The areas 
are irregular in shape and range from 3 to 60 or more 
acres. 

Typically, the surtace layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is brown 
loam about 2 inches thick. The subsoil is silty clay loam 
about 12 inches thick. In the upper part it is yellowish 
brown, and in the lower part it is dark brown. The 
substratum to a depth of about 60 inches is brown, 
calcareous silty clay loarn. In some places the subsoil 
contains less clay. In some areas the substratum is at a 
depth of less than 20 inches. 

Included in mapping are small areas of well drained 
Arkport soils that have more sand in the subsoil and the 
substratum than the Saylesville soil. These soils are 
scattered throughout the map unit, and they make up 
about 5 percent of the unit. Also included are small 
areas of somewhat poorly drained Del Rey soils in 
dépressions and on lower side slopes, These soils make 
up about 5 to 10 percent of the map unit. 

Permeability is moderately slow. The available water 
capacity is high. Surface runoff is medium. This soil has 
a high water table 3 to 6 feet below the surface from 
November to May. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland, This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland. It has fair potential for most recreation uses 
and for use as a site for sewage lagoons. It has poor 
potential for use as septic tank absorption fields and for 
most kinds of building site development. 

If this soil is cultivated, controlling water erosion and 
maintaining the content of organic matter and good soil 
tilth are the major concerns of management. Cover 
crops, grassed waterways, and conservation tillage used 
in a crop rotation help to control runoff and erosion. 
Returning crop residue to the soil and regularly adding 
other organic matter help to maintain or increase the 
content of organic matter. Working this soil when it is too 
wet results in compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other organic matter help to maintain good soil tilth. 

The use of this soil as pasture or hayland is effective 
in controlling erosion. If this soil is used as pasture and 
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hayland, preventing surface compaction is a major 
concern of management. Overgrazing or grazing when 
this soil is too wet can cause surlace compaction and 
destroy forage plants. Proper stocking rates, rotation 
grazing or strip grazing, and restriction on grazing during 
wel periods help to keep the pasture plants and the soil 
in good Condition. Maintaining an adequate vegetative 
cover by preventing overgrazing helps to contro! surface 
runoff and erosion. 

If this soil is used as woodland, plant competition 6 a 
concern of management. intensive site preparation and 
herbicides help to control the growth of undesirable trees 
and shrubs. 

The use of this soil as septic tank absorption fields is 
limited by its moderately slow permeability. Conventional 
septic tank absorption fields generally are not practical in 
this soil. The use of this soil as a site for sewage 
lagoons is limited by slope. Landshaping helps overcome 
this limitation. 

The use of this soil for building site development is 
limited by the shrinking and swelling of the soil. The 
shrinking and swelling can be controlled by replacing the 
upper layers with suitable soil material. 

This map unit is in capability subclass lle and Michigan 
soil management group 1.5a. 


62A—Del Rey silt loam, 0 to 3 percent slopes. This 
is a nearly level and gently sloping, somewhat poorly 
drained soil in broad, flat areas and in depressional 
areas. The areas of this map unit are irregular in shape 
end range from 3 to 75 or more acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 9 inches thick. The subsoil, about 15 inches 
thick, is mottled, yellowish brown, firm silty clay. The 
substratum to a depth of 60 inches is yellowish brown, 
mottled, caicareous silty clay loam. In some places, the 
subsoil contains less clay. 

Included in mapping are small areas of well drained 
Saylesville soils. These soils are on the tops of ridges 
and knolls, and they make up about 5 percent of the 
map unit. Also included are small areas of poorly drained 
Lenawee soils, These soils are in depressions and on 
lower side slopes, and they make up about 5 percent of 
the map unit, 

Permeability is slow. The available water capacity is 
high. Surface runoff is slow. This soil has a high water 
table 1 to 3 feet below the surface from January to May. 

Jn mest areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, and hayland. 
It has fair potentia! for woodland use, for recreation 
uses, and for use as a site for sewage lagoons. It has 
poor potential for use as septic tank absorption fields 
and for building site development. 

If this soil is cultivated, removing excess water during 
wet periods, controlling water erosion, and maintaining 
good sail tiith ara major concerns of management. 
Combined surface and subsurface drainage systems 
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help to control wetness. Shallow surface ditches are 
effective in removing surface water from low areas after 
heavy rains. Erosion-control structures may be needed at 
the outlet of surface ditches and natural drainageways. 
Cover crops, grassed waterways, and conservation 
tillage used іп a crop rotation help to control surface 
runoff and erosion. Working this soil when il is too wet 
results іп compaction and the formation of clods. 
Conservation tillage, cover crops, and crop residue and 
other organic matter help to maintain good soil tilth, 

The use of this soil as pasture or hayland is effective 
in controlling erosion. if this soil is used as pasture and 
hayland, excess water during wet periods and surface 
compaction are the major concerns of management, 
Overgrazing or grazing on this soll when И is too wet can 
cause surface compaction and destroy forage plants, 
Proper stocking rates, rotation grazing or strip grazing, 
and restriction on grazing during wet periods help to 
keep the pasture plants and the soil in good condition 

If this soil is used as woodland, seedling mortality and 
windthrow are concerns of management. Careful thinning 
helps to overcome the windthrow. 

The usé of this soil as septic tank absorption fields is 
severely limited by the seasonal high water table and by 
the slow permeability. Conventional septic tank 
absorption fields generally are not practical in this soil. 

The use of this soil as a site for buildings is limited by 
the seasonal high water table. This soil can be used as a 
site for buildings without basements if suitable fill 
material is used to raise the site and if a subsurface 
drainage system is installed. The use of this soil as a site 
for local roads and streets is limited by the hazard of 
frost action in the soil and by the low strength of the soil. 
These limitations can be overcome by replacing or 
covering the upper layer of this soil with suitable base 
material. 

This map unit is in capability subclass Ім and 
Michigan soil management group 1.5b. 


63—Henrietta muck. This is a nearly level, very 
poorly drained soil in depressions and drainageways and 
along the edge of lakes. It is subject to frequent ponding. 
The areas are irregular in shape and range from 3 to 200 
or more acres, 

Typically, the surface layer is black muck about 12 
inches thick. The subsoil is mottled and is about 31 
inches thick. In the upper part it is light brownish gray, 
very friable loamy fine sand; in the middle part it is 
stratified, gray and light brownish gray, friable fine sandy 
loam and silt loam and loose fine sand; and in the lower 
part it is stratified, gray, friable sift loam and fine sandy 
loam. The substratum to a depth of about 60 inches is 
light brownish gray, calcareous loamy fine sand. In some 
areas the surface layer is less than Ë inches thick, and in 
some areas it is more than 16 inches thick. In some 
areas the substratum is marly. 

Included in mapping ara small areas of poorly drained 
Colwood soils and very poorly drained Gilford soils that 


do not have an organic layer. These soils are on slightly 
higher positions along the edges of the map unit, and 
they make up about 5 to 10 percent of the unit. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is very slow or ponded. This soil 
has a high water table near or above the surface from 
November to May. This soil is often low in some 
micronutrients. 

In most areas this soil has a cover of natural 
vegetation, including trees. In some areas it is drained 
for use as cropland. In a few areas it is used as pasture. 
This soil has good potential for use as cropland, 
especially for truck and specialty crops. It also has good 
potential for use as pasture and hayiand. It has poor 
potential for woodland use, for recreation uses, for use 
as a site for sanitary facilities, and for building site 
development. 

If this soil is cultivated, removing excess water, 
controlling ponding, providing adequate drainage outlets, 
controlling soi blowing and subsidence after drainage, 
and overcoming equipment limitations associated with 
soil stability are major concerns of management. Frost 
action is a hazard in some areas. Artificial drainage is 
needed for crop production. Lift pumps may be needed 
at the drainage outlet in some areas. If this soil is 
drained, soil blowing is a hazard. Tree windbreaks, buffer 
strips, and cover crops help te control the soil blowing. 
Controlled drainage improves soil stability and reduces 
subsidence. This soil may be deficient in nutrients, 
especially micronutrients, needed by some crops; 
therefore, it needs to be tested. Fertilizer may be 
needed. 

If this soil is used as pasture and hayland, excess 
water and surface compaction are the major concerns of 
management. Grazing when the soil is too wet can 
cause surface compaction and destroy forage plants. 
Proper stocking rates and restriction on grazing during 
wet periods help to keep the pasture plants and the soil 
in good condition. 

If this soil is used as woodland, equipment limitations, 
plant competition, seedling mortality, and windthrow are 
concerns of management, The use of heavy equipment 
for planting, tending, and harvesting trees is restricted 
because of wetness. Intensive site preparation and 
herbicides help to control undesirable trees and shrubs. 
Seedling loss may be high because of the wetness. But 
the loss can be offset by planting more seedlings than 
normal and by controlling plant competition. To minimize 
windthrow damage, stands should be thinned only 
slightly; mature stands can be clear cut. 

This soil is not suited to usa as a site for sanitary 
facilities and to building site development because of the 
high water table, the hazard of ponding, and the 
instability of the soil material. These limitations are 
extremely difficult to overcome. 

This map unit is in capability subclass Ilw and 
Michigan soil management group M/3c. 
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64B—Marlette-Owosso complex, 2 to 6 percent 
slopes. This complex consists of undulating, well 
drained Marlette soils and Owosso soils on broad, nearly 
flat uplands and on low knolls and ridges. The areas are 
irregular in shape and range from 3 to 130 or more 
acres, The Marletta soils make up 40 to 60 percent of 
the complex, and the Owosso soils make up 20 to 40 
percent. The areas of these soils are so intricately mixed 
ог so small that it is not practical to separate them in 
mapping at the scale used. 

Typically, the Marlette soils have a surface layer that is 
dark brown loam about 8 inches thick. The subsoil is 
about 24 inches thick. In the upper part it is dark 
yellowish brown, firm clay loam that has coatings of 
brown loam on the faces of peds, and in the lower part it 
is dark yellowish brown, firm clay loam. The substratum 
to а depth of about 60 inches is brown, calcareous loam. 
In some areas the subsoil does not have the loam 
coatings on the faces of peds in the upper part. In some 
areas the substratum is at a depth of less than 25 
inches. 

Typically, the Owosso soils have a sutface layer that is 
dark brown sandy loam about 8 inches thick. The subsoil 
is dark brown and is about 35 inches thick. In the upper 
part it is very friable and friable sandy loam: in the 
middle part it is firm sandy clay loam; and in the lower 
part it is dark brown, firm clay loam. The substratum to a 
depth of about 60 inches is yellowish brown, calcareous 
loam. In some places, the subsoil contains less clay in 
the lower part. 

included in mapping are small areas of somewhat 
poorly drained Capac and Teasdale soils in depressions 
and drainageways and on foot slopes. These soils make 
up 10 to 15 percent of the complex. Also inctuded are 
small areas of well drained Okee soils that have more 
sand in the surface layer and the subsoil than the 
Marlette and Owosso soils. These Okee soils are 
scattered throughout the complex, and they make up 
about 5 percent of the complex. 

Permeability in the Marlette soils is moderate or 
moderately slow. Permeability in the Owosso soils is 
moderately rapid in the surface layer and in the upper 
part of the subsoil and moderately slow in the lower part 
of the subsoil and in the substratum. The available water 
capacity is high. Surface runoff is medium on the 
Marlette soils and slow on the Owosso soils. 

In most areas these soils are used as cropland. Ina 
few areas they are used as pasture or woodland. These 
soils have good potential for use as cropland, pasture, 
hayland, and woodland and for most recreation uses. 
They have fair potential for most kinds of building site 
development. They have poor potential for use as septic 
tank absorption fields. The Marlette soils have poor 
potential for use as sites for sewage lagoons, and the 
Owosso soils have fair potential. 

If these soils are cultivated, controlling water erosion 
and maintaining the content of organic matter and good 
soil tilth are major concerns of management. Cover 
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crops, grassed waterways, and conservation tillage used 
in a crop rotation help to control surface runoff and 
erosion. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter. Working these soils when 
they are too wet results in compaction and the formation 
of clods. Conservation tillage, cover crops, and crop 
residue and other organic matter help to maintain good 
soil tilth. Controlling soil blowing is an additional concern 
of management on the Owosso solls. Tree windbreaks, 
buffer strips, cover crops, and conservation tillage help 
to control the soil blowing. 

The use of these soils as pasture or hayland is 
effective in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runoff and erosion. 

If these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs, 

The use of these soils as septic tank absorption fields 
is limited by the moderately slow permeability. 
Conventional septic tank absorption fields generally are 
nat practical in these soils. The use of these soils as 
sites tor sewage lagoons is limited by slope. 
Landshaping can help overcome this limitation. 

These soils have few limitations for building site 
development. On the Owosso soils, shrinking and 
swelling is a limitation to this use. The shrinking and 
swelling can be controlled by replacing the pertinent 
layers with suitable soil material. 

This complex is in capability subclass lle and Michigan 
soil management groups 2.5a and 3/2a. 


64C—Marlette-Owosso complex, 6 to 12 percent 
slopes. This complex consists of rolling, well drained 
Marlette soils and Owosso soils on broad uplands 
consisting of knolls and ridges and along streams. The 
areas are irregular in shape and range from 3 to 140 or 
more acres. The Marlette soils make up 40 to 60 percent 
of the complex, and the Owosso soils make up 20 to 40 
percent. The areas of these soils are so intricately mixed 
or so small that it is not practical to separate them in 
mapping at the scale used. 

Typically, the Marlette solls have a surface layer that is 
dark brown loam about 8 inches thick. The subsoil is 
about 24 inches thick. In the upper part it is dark 
yellowish brown, firm clay loam that has coatings of 
brown loam on the faces of peds; in the lower part it is 
dark yellowish brown, firm clay loam. The substratum to 
a depth of about 60 inches is brown, calcareous loam. In 
some areas the subsoil does not have the loam coatings 
in the upper part. In some areas the substratum is at a 
depth of less than 25 inches. 

Typically, the Owosso soils have a surface layer that is 
dark brown sandy loam about 8 inches thick. The subsoil 
is dark brown and is about 35 inches thick. In the upper 
part it is very friable and friable sandy loam; in the 


57 


middle part it is firm sandy clay loam; and in the lower 
part it is firm clay loam. The substratum to а depth of 
about 60 inches is yellowish brown, calcareous loam. In 
some places the subsoil contains less clay in the lower 
part. 

Included in mapping are small areas of somewhat 
poorly drained Capac soils in depressions and 
drainageways and on foot slopes. These soils make up 
about 10 percent of the complex. Also included are small 
areas of weil drained Okee solls that have more sand in 
the surface layer and the subsoil than the Marlette and 
Owosso soils. These Okee soils are scattered 
throughout the complex, and they make up 10 to 15 
percent of the complex. 

Permeability in the Marlette soils is moderate or 
moderately slow. Permeability in the Owosso soils is 
moderately rapid in the surface layer and the upper part 
of the subsoil and moderately slow in the lower part of 
the subsoil and the substratum. The available water 
capacity is high. Surface runoff is medium. 

In most areas these soils are used as cropland. па 
few areas they are used as pasture or woodland. These 
soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland, for most recreation uses, and for building site 
development. These soils have poor potential for use as 
sites for sewage lagoons and for use as septic tank 
absorption fields. 

if these soils are cultivated, controlling water erosion 
and maintaining the content of organic matter and good 
soil tiith are major concerns of management. Controlling 
soil blowing is an additional concern of management on 
the Owosso soils. Cover crops, grassed waterways, and 
conservation Шаде used in a crop rotation help to 
control surface runoff, water erosion, and soil blowing. 
Wiridbreaks and buffer strips also help to control soll 
blowing. Returning crop residue to the soil and regularly 
adding other organic matter help to maintain or increase 
the content of organic matter. Working these soils when 
they are too wet results in compaction and the formation 
of clods. Conservation tillage, cover crops, and crop 
residue and other organic matter help to maintain good 
Soil tilth. 

The use oí these soils as pasture or hayland is 
effective in controlling erosion. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runoff and erosion. 

И these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs, 

The use of these soils as septic tank absorption fields 
is limited by the moderately slow permeability and the 
slope. Conventional septic tank absorption fields 
generally are not practical in those soils. Installing the 
absorption field across the slope helps to overcome the 
slope limitation. These soils are generally not suited to 
use as sites for sewage lagoons because of the slope. 
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The use of these solls for building site development is 
limited by stope. For buildings, this limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. 
Cleared areas around construction sites should be 
protected from erosion by the use of mulch, asphalt 
Spray, or netting or by grass seeding. On the Owosso 
soils, shrinking and swelling is an additional limitation to 
building site development. This limitation can be 
overcome by replacing the pertinent layers with more 
Suitable soil material. 

This complex is іп capability subclass Ще and 
Michigan soil management groups 2.5a and 3/2а. 


65A—Capac loam, 0 to 3 percent slopes. This is a 
nearly level and gently sloping, somewhat poorly drained 
soil in broad, flat areas, on low ridges and knalls, and on 
foot slopes. The areas of this map unit are irregular or 
elongated in shape and range from 3 to 240 or more 
acres. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is mottled and is 
about 26 inches thick. In the upper part it is dark 
yellowish brown and yellowish brown, friable loam; and in 
the lower part it is dark yeliowish brown and yellowish 
brown, firm clay loam. The substratum to a depth of 
about 60 inches is light olive brown, mottled, calcareous 
loam. 

Included in mapping are small areas of well drained 
Marlette soils on high ridgetops and on the top of knolls. 
These soils таке up about 5 percont of the map unit. 
Also included are srnall areas of somewhat роойу 
drained Teasdale soils that have less clay in the subsoil 
than the Capac soil. These soils are scattered 
throughout the map unit, and they make up about 5 
percent of the unit. Also included are small areas of 
poorly drained Barry soils in depressions and 
drainageways. These soils make up about 5 percent of 
the map unit. 

Permeability is moderate or moderately slow. The 
available water capacity is high. Surface runoff is slow. 
This soil has a high water table 1 to 2 feet below the 
surface from November to May. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. This soil has 
good potential for use as cropland, pasture, hayland, and 
woodland. It has poor potential for most recreation uses, 
for use as sites for sanitary facilities, and for building site 
development. 

If this soit is cultivated, removing excess water during 
wet periods and maintaining good soil tilth are major 
concerns of management. Combined surface and 
subsurface drainage systems help to control wetness. 
Shallow surface ditches are effective in removing surface 
water from low areas after heavy rains. Erosion-control 
Structures may be needed at the outlet of surface 
ditches and natural drainageways. Working this soil when 
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it is too wet results in compaction and the formation of 
clods. Conservation tillage, cover crops, crop residue 
returned to the soil, and regular additions of other 
organic maiter help to maintain good soil tilth. 

If this soil is used as pasture and hayland, excess 
water during wet periods and surface compaction are 
major concerns of management. Overgrazing or grazing 
on this soil when it is too wet can cause surface 
compaction and destroy forage plants. Proper stocking 
rates, rotation grazing or strip grazing, and restriction on 
grazing during wet periods help to keep the pasture 
plants and the soil in good condition. 

If this soil is used as woodland, plant competition is a 
major concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs. 

The use of this soil as septic tank absorption fields is 
severely limited by the seasonal high water table and by 
the moderate or moderately slow permeability. 

The use of Ihis soil as a site for buildings is limited by 
the seasonal high water table. This soil can be used as a 
site for buildings without basements if suitable fill 
material is used to raise the site and if a subsurface 
drainage system is installed. The use of this soil as a site 
for local roads and streets is limited by the hazard of 
frost action and the low strength of the soil. The 
included Marlette soils are better suited to building site 
development because they are better drained. 

This map unit is in capability subclass tlw and 
Michigan soil managernent group 2.5b. 


66E—Eleva Variant channery fine sandy loam, 15 
to 30 percent slopes. This is a hilly to very steep, well 
drained soil on the side slopes of ridges and hills. The 
areas are irregular or elongated in shape and range from 
3 to 80 or more acres. 

Typically, the surface layer is very dark grayish brown 
channery fine sandy loam about 4 Inches thick. The 
subsurface layer is yellowish brown channery fine sandy 
loam about 2 inches thick. The subsoil is yellowish 
brown, friable very channery sandy loam about 18 inches 
thick. The substratum to a depth of about 42 inches is 
yellowish brown weathered bedrock breaking to 
channery sandy loam. Unweathered sandstone bedrock 
is at a depth of about 42 inches. In some places, 
unweathered sandstone bedrock is at a depth greater 
than 60 inches. In some areas sandstone fragments 
make up less than 40 percent of the profile. 

Included in mapping are small areas of well drained 
Hillsdale and Riddles soils. These soils do not have 
sandstone fragments in the subsoil or bedrock within a 
depth of 60 inches. They are scattered throughout the 
map unit, and they make up about 5 to 10 percent of the 
unit. 

Permeability is moderately rapid. The available water 
capacity is low. Surface runoff is rapid. 

In most areas this soil is used as woodland. In a few 
areas it is used as pasture. This soil has good potential 
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for woodland use. It has fair potential for use as pasture 
and hayland. It has poor potential for use as cropland, 
for recreation uses, for use as a site for facilities, and for 
building site development. 

Crop production is usually rot economically practical 
‘on this soil because of the steepness of slope. 

If this soil is used as pasture and hayland, equipment 
limitations associated with slope and the hazards of 
water erosion and droughtiness are major concerns of 
management. In summer this soil often does not have 
Sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production 
during the dry months. Maintaining an adequate 
vegetative cover by preventing overgrazing helps to 
control surface runoff and erosion. 

If this soil is used as woodland, equipment limitations 
and plant competition are major concerns of 
management. The use of heavy equipment for planting, 
tending, and harvesting trees is restricted because of the 
steepness of slope. Constructing logging roads and skid 
trails on the gentler slopes helps to control erosion and 
overcome equipment limitations. Disking and the use of 
herbicides help to control the growth of undesirable 
vegetation. 

This soil is generally not suited to use as septic tank 
absorption fields, to use a site for sewage lagoons, and 
to building site development because of slope and depth 
to sandstone. 

This map unit is in capability subclass Vis and 
Michigan soil management group 3/Ra. 


67B—Whalan loam, 1 to 6 percent slopes. This is а 
neatly level and undulating, well drained soil on broad, 
flat uplands and on low ridges and knolls. The areas are 
irregutar in shape and range from 3 to 100 ог more 
acres, 

Typically, the surface layer is dark brown toam about 9 
inches thick. The subsoil is about 21 inches thick. In the 
upper part it is dark yellowish brown loam; in the next 
part it is dark brown, firm clay loam; in the next part it is 
dark brown, firm silty clay loam; and in the lower part it is 
strong brown, friable silty clay loam. Unweathered 
limestone bedrock is at a depth of about 30 inches. In 
some areas the limestone bedrock is at a depth of more 
than 60 inches. In some places the subsoil contains less 
clay. In some areas the subsoil is mottled. 

Included in mapping are small areas of well drained 
and somewhat excessively drained Eleva soils. These 
soils have less clay in the subsoil than the Whalan soil, 
and they are underlain by sandstone bedrock. They are 
scattered throughout the map unit and make up about 5 
percent of the unit. 

Permeability is moderate in the upper part of the 
solum but ranges to slow in the lower part of the solum. 
The available water capacity is high. Surface runoff is 
medium. The root zone is restricted by the bedrock. 

In most areas this soil is used as cropland. In a few 
areas it is used as pasture or woodland. In some places, 
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limestone is extracted. This soil has good potential for 
use as cropland, pasture, hayland, and woodland. It has 
fair potential for most recreation uses, for use as a site 
for sewage lagoons, and for most kinds of building site 
development. It has poor potential for use as septic tank 
absorption fields. 

Jf this soil is cultivated, maintaining the content of 
organic matter and good soil tilt are major concerns of 
managernent. Returning crop residue to the soil and 
regularly adding other organic matter help to maintain or 
increase the content of organic matter, Working this soil 
when it is too wet results in compaction and tho 
formation of clods. Conservation tillage, cover crops, and 
crop residue and other organic matter help to maintain 
good soil tilth. 

If this soil is used as pasture and hayland, preventing 
surface compaction is a major concern of management, 
Overgrazing or grazing when this soil is too wet can 
cause surface compaction and desiroy forage plants. 
Proper stocking rates, rotation grazing or strip grazing, 
and restriction on grazing during wet periods help to 
keep the pasture plants and the soil in good condition. 

Jf this soil is used as woodland, plant competition is a 
major concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs. 

This soil.is generally not suited to use as septic tank 
absorplion fields, to use as a site for sewage lagoons, 
and to building site development because of the depth to 
limestone. 

This map unit is in capability subclass Ile and Michigan 
soil management group 2/Ha. 


68B—Oshtemo-Leoni complex, 1 to 6 percent 
slopes. These are nearly level and undulating, well 
drained soils on broad, fiat uplands and on low ridges 
and knolls. The areas are irregular in shape and range 
from 3 to 200 or more acres. The Oshtemo soils make 
up 40 to 55 percent of the complex, and the Leoni soils 
make up 25 to 40 percent. The areas of these soils are 
so intricately mixed or so small that it is not practical to 
separate them in mapping at the scale used. 

Typically, the Oshtemo soils have a surface layer that 
is dark brown sandy loam about 10 inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 33 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
clay юат, and in the lower part it is strong brown, loose 
sand and bands, 1/8 to 1 inch thick, of dark brown, very 
friable loamy sand. The substratum to a depth of about 
60 inches is yellowish brown, calcareous gravelly sand. 
In some places, there is 20 or more inches of sandy 
material above the subsoil. In some places the subsoit 
contains more clay. 

Typically, the Leoni soils have a surface layer that is 
very dark grayish brown gravelly sandy foam about 11 
inches thick. The subsoil is dark brown and is about 29 
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inches thick. In the upper part it is firm gravelly sandy 
clay loam; and in the lower part it is firm and friable 
gravelly sandy loam. The substratum to a dapth of about 
60 inches is dark yellowish brown, calcareous very 
gravelly loamy sand. in some areas the substratum is at 
a depth of less than 40 inches. 

Included in mapping are smali areas of somewhat 
poorly drained Brady soils in depressions and 
drainageways, These soils make up about 5 percent of 
the complex. Also included are small areas of well 
drained Spinks soils that have more sand in the subsoil 
than the Oshtemo and Leoni soils. These Spinks soils 
are scattered throughout the complex, and they make up 
about 5 percent of the complex. 

Permeability ín the Oshtemo soils is moderately rapid 
in the surface layer and Ihe subsoil and very rapíd in the 
substratum. Permeability in the Leoni soils is moderate in 
the surface layer and the subsoil and moderately rapid in 
the substratum. The available water capacity is slow for 
the Looni soils and moderate for the Oshtemo soils. 
Surface runoff is stow. 

In most areas these soils are used as cropland. In a 
few areas they are used as pasture or woodland. These 
Soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland, for recreation uses, and for building site 
development. They have poor potential for use as sites 
for sewage lagoons and for use as septic tank 
absorption fields. 

If these soils are cultivated, maintaining the content of 
organic matter and conserving soil moisture during dry 
periods are major concerns of management. Returning 
crop residue to the soil and regularly adding other 
organic matter help to maintain or increase the content 
of organic matter in the soil and to increase the available 
water capacity of the soil. Conservation tillage helps to 
conserve soil moisture. Irrigation increases crop yields. In 
most areas of the Leoni soils the gravel in the surface 
layer makes seedbed preparation and harvesting difficult. 
Removing the gravel should increase crop yields and 
decrease equipment wear. Controlling soil blowing on 
the Oshtemo soils is an additional concern of 
management. Tree windbreaks, buffer strips, cover 
crops, and conservation tillage help to control the soil 
blowing. 

If these soils are used as pasture and hayland, the 
hazard of droughtiness is a major concern of 
management. In summer these soils often do not have 
Sufficient moisture for optimum plant growth. Rotation 
grazing or strip grazing helps to maintain production on 
the Oshtemo and Leoni soils during the dry periods. 
Overgrazing during the dry periods can increase the 
hazard of soil blowing on the Oshtemo soils. 

If these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs. 

The use of these soils as sites for sewage lagoons is 
limited by the hazard of seepage. Sealing the bottom 
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and sides of the lagoons with impervious material helps 
to control seepage. lf the Oshtemo soils are used as 
septic tank absorption fields, ground water pollution is а 
hazard because the soil material cannot adequately filter 
the effluent. Filling or mounding the absorption field site 
with suitable material increases the filtering capacity of 
the Oshtemo soils. The Leoni soils are better suited to 
use as septic tank absorption fields than the Oshtemo 
soils. 

These soils have few limitations for building site 
development. The walls of shallow excavations tend to 
cave in and, therefore, need to be reinforced. 

This complex is in capability subclass Ills and 
Michigan soil management groups 3a and Ga. 


68C—Oshtemo-Leonl complex, 6 to 12 percent 
slopes. These are rolling, мей drained soils on broad 
uplands consisting of ridges and knolls. The areas are 
irregular in shape and range from 3 to 100 acres. The 
Oshtemo soils make up 40 to 55 percent of the complex, 
and the Leoni soils make up 25 to 40 percent. The areas 
of these soils are so intricately mixed or so small that it 
is not practical to separate them in mapping at the scale 
used. 

Typically, the Oshtemo soils have a surface layer that 
is dark brown sandy loam about B inches thick. The 
subsurface layer is yellowish brown sandy loam about 7 
inches thick. The subsoil is about 33 inches thick. In the 
upper part it is strong brown, friable gravelly sandy loam; 
in the middle part it is yellowish red, firm gravelly sandy 
loam; and in the lower part it is strong brown, loose sand 
and bands, 1/8 to 1 inch thick, of dark brown, very 
friable loamy sand. The substratum to a depth of about 
80 inches is yellowish brown, calcareous gravelly sand. 
In some places there is 20 or more inches of sandy 
material above the subsoil. 

Typically, the Leoni soils have a surface layer of very 
dark grayish brown gravelly sandy loam about 11 inches 
thick. The subsoil is dark brown and is about 29 inches 
thick. In ihe upper part it is firm gravelly sandy clay loam, 
and in the lower part it is firm and friable gravelly sandy 
loam. The substratum to a depth of about 60 inches is 
dark yellowish brown, calcareous very gravelly loamy 
sand. In some areas the substratum is at a depth of less 
than 40 inches. 

Included in mapping are small areas of somewhat 
poorly drained Brady soils in depressions and 
drainageways. These soils make up about 5 percent of 
the complex. Also included are small areas of well 
drained Spinks soils that have more sand in the subsoil 
than the Oshtemo and Leoni soils. These Spinks soils 
are scattered throughout the complex, and they make up 
about 5 percent of the complex. 

Permeability in the Oshtemo soils is moderately rapid 
in the surface layer and the subsoil and very rapid in the 
substratum. Permeability in the Leoni soils is moderate in 
the surface layer and the subsoil and rapid or moderately 
rapid in the substratum. The available water capacity is 
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low for the Leoni soils and moderate for the Oshtemo 
soils. The surface runoff is medium. 

In most areas, these soils are used as cropland. Ina 
few areas they are used as pasture or woodland. These 
Soils have good potential for use as pasture, hayland, 
and woodland. They have fair potential for use as 
cropland, for recreation uses, and for most kinds of 
building site development. They have poor potential for 
use as sites for sewage lagoons and for use as septic 
tank absorption fields. 

If these soils are cultivated, controlling water erosion, 
maintaining the content of organic matter, and 
conserving soil moisture during dry periods are major 
concerns of management. Cover crops, grassed 
waterways, and conservation tillage used in a crop 
rotation help to control surface runoff and erosion. 
Returning crop residue to the soil and regularly adding 
other organic matter help to maintain or increase the 
content of organic matter in the soil and to increase the 
available water capacity of the soil. Conservation tillage 
helps to conserve soil moisture, Controlling soil blowing 
on the ОзМето soils is an additional concern. Tree 
windbreaks, buffer strips, cover crops, conservation 
tillage, and stubble mulching help to control the soil 
blowing. In most areas of the Leoni soils the gravel in 
the surface layer makes seedbed preparation and 
harvesting difficult. Removing the gravel should improve 
crop yields and decrease equipment wear. 

The use ot these soils as pasture or hayland is 
effective in controlling erosion. If these soils are used as 
pasture and hayland, the hazard of droughtiness is a 
major сопсегп of management. In summer these soils 
often do not have sufficient moisture for optimum plant 
growth. Rotation grazing or strip grazing helps to 
maintain production on the Oshtemo and Leori soils 
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during the dry periods. Overgrazing during the dry 
periods increases the hazard of soil blowing on the 
Oshteme soils. Maintaining an adequate vegetative cover 
by preventing overgrazing helps to control surface runoff 
and erosion. 

И these soils are used as woodland, plant competition 
is a concern of management. Intensive site preparation 
and herbicides help to control the growth of undesirable 
trees and shrubs. 

If these soils are used as septic tank absorption fields, 
ground water pollution is 2 hazard. The Oshtemo soils 
are limited for this use because of slope and inadequate 
filtration capacity, and the Leoni soils are limited 
because of slope. Installing the absorption field across 
the slope helps to overcome the slope limitation. In 
areas of tne Osten solis, filing or mounding the 
absorption field sites with suitable material increases the 
filtration capacity. The Oshtemo and Leoni soils are 
generally not suited to use as sites for sewage lagoons 
because of the slope and the hazard of зеераде. 

The use of these soils for building site development is 
limited by slope. For buildings, thís limitation can be 
overcome by shaping the site and by using retaining 
walls. Buildings can be designed to offset the slope. 
Roads and streets should be built on the contour. On the 
Leoni soils, building site development is limited also by 
large stones and by the shrinking and swelling of the 
soil. Large stones may have to be removed from some 
Sites. The shrinking and swelling can be overcome by 
replacing the upper layers with suitable soil material. The 
walls of shallow excavations in the Oshtemo and Leoni 
soils tend to cave in and, therefore, need to be 
reinforced. 

This complex is in capability subclass Пе and 
Michigan soil management groups 3a and Ga. 


use and management of the soils 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Ако, it can help avoid 
Soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used ta identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluale the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Dwight L. Quisenberry, agronomist, Soll Conservation Service, 
assisted in praparing this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

Іп 1877, according to the Michigan Agricultural 
Statistics (4), for the county, about 83,000 acres was 
planted to corn, of which about 15,000 acres was 
harvested for silage. About 12,000 acres was planted to 
wheat, about 4,800 acres was planted to oats, and about 
2,400 acres was planted to soybeans. About 31,000 
acres was used as hayland, of which about 17,000 acres 
was alfalfa, A number of specialty crops were also 
produced in 1977. The most common specialty crops 
were sod, onions, lettuce, celery, and mint. Small 
acreages of strawberries, blueberries, and apples were 
also harvested. 

Food production in Jackson County could be 
increased by applying soil and water conservation 
practices and by extending the latest crop production 
technology to all the cropland in the county. This soil 
survey can help determine the conservation practices 
needed. 

The soiis and climate of the survey area are suited to 
some crops that are not commonly grown. Dry beans, 
grain sorghum, potatoes, sunflowers, buckwheat, barley, 
rye, and flax, for example, could be grown if economic 
conditions are favorable. Grass seed could be produced 
from bromegrass, fescue, and similar grasses. Other 
specialty crops that could be grown commercially in the 
County are sweet corn, tomatoes, asparagus, cucumbers, 
radishes, carrots, and other vegetables and small fruits. 

Deep, well drained soils that warm early in spring are 
suited to many vegetables and small fruits. The nearly 
level and undulating Arkport, Boyer, Okee, Oshtemo, 
Ormas, and Spinks soils on uplands are examples. 

The mucky soils, if adequately drained and protected 
from soil blowing, are suited to a wide range of 
vegetables. The very poorly drained Houghton, Palms, 
and Edwards soils and the very poorly drained Henrietta 
&nd Martisco soils are examples. The Napoleon solls are 
suited to blueberries and other crops that grow well on 
extremely acid soils. 

Most of the well drained soils in the survey area are 
Suited to orchard crops and nursery plants. Sois on low 
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positions, where frost is frequent and air drainage is 
poor, however, are generally poorly suited to early 
vegetables, small fruits, and orchard crops. 

The latest information and suggestions for growing 
crops can be obtained from local offices of the 
Cooperative Extension Service and the Soil Conservation 
Service. 

Most of the arable soils in the county respond well to 
nitrate, phosphate, and potash fertilizers. The organic 
soils may be deficient in the nutrients, especially 
micronutrients such as zinc, boron, manganese, and 
copper, needed by some crops and should respond to 
micronutrient fertilizers. Many of the mineral soils may 
need periodic applications of ground limestone to raise 
their pH sufficiently for good growth of alfalfa and other 
crops that grow well only on slightly acid or neutral soils. 
On all soils the amount of lime and fertilizer used should 
be based on the results of soil tests, on the needs of the 
crop, and on the expected yield (5). The Cooperative 
Extension Service can help to determine the amount of 
fertilizer and lime to apply. 

Organic matter is an important source of nitrogen for 
crops. It also promotes good soil tilth, reduces surface 
crusting, increases the available water capacity and 
water intake rate of the soil, and reduces erosion. 
Maintaining à high content of organic matter is a concern 
of management on most of the well drained to 
somewhat poorly drained soils that are used as 
cropland. Using a crop rotation that includes grasses and 
legumes, returning crop residue to the soil, and regularly 
adding other organic matter maintain or increase the 
organic matter content. 

Maintaining good soil Нил is a concern of management 
on most of the somewhat poorly drained and poorly 
drained soils that are used as cropland. It is also a 
concern on the well drained Riddles, Saylesville, 
Marlette, Owosso, and Whalan soils. Working these soils 
when they are too wet results in compaction and the 
formation of clods. Additional tillage to break up the 
surface clods further compacts the lower part of the 
surface layer and the subsoil. Compaction inhibits root 
development and reduces crop yields. The compaction 
ot the soil and the reduction in the content of organic 
matter in the soil increase the severity of surface 
Crusting. Surface crusting hinders seedling emergence 
and increases runoff and erosion. Conservation tillage, 
cover crops, and crop residue and other organic matter 
help to maintain good soil tilth. 

Conserving soil moisture during dry periods is a 
сопсет of management on the Arkport, Boyer, Eleva, 
Leoni, Okee, Ormas, Oshtemo, and Spinks soils. 
Conservation tillage, which leaves much of the crop 
residue on the surface, helps to conserve soil moisture. 
Increasing a soil’s organic matter content increases its 
available water capacity. Irrigation increases crop yields 
and has become an important practice in the county in 
the last few years. The droughty soils and many other 
soils in the county are suited to irrigation if proper 
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conservation and management practices are followed. 
The soil features that affect the design, layout, 
construction, management, and performance of irrigation 
systems are identified in table 14. 

Soil erosion is a major hazard on most of the cropland 
in Jackson County. Soil erosion reduces the productivity 
of ihe soil by removing the surface layer, which contains 
most of the available plant nutrients and most of the 
organic matter. Soil erosion on farmland in many areas 
also results in the pollution of streams by sediment, 
nutrients, and pesticides. Controlling erosion is a 
concern of management on all of the soils that have 
slopes of 6 percent or more. It is also a concern on 
Marlette-Owosso complex, 2 to 6 percent slopes; 
Riddles sandy loam, 2 to 6 percent slopes; Hillsdale- 
Riddles sandy foams, 1 to 6 percent slopes; Del Rey silt 
loam, D to З percent slopes; and Saylesville silt loam, 2 
to 8 percent slopes, 

Erosion control practices provide a protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps a plant cover on the soil for extended 
periods reduces erosion and preserves the productive 
capacity of the soils. Legume and grass forage crops 
used іп a cropping system reduce erosion on sloping 
land, provide nitrogen for other crops, and improve soil 
tilth. Conservation tillage used in a cropping system 
helps to control surface runoff and erosion. Cover crops, 
crop residue, and grassed waterways also help prevent 
erosion. 

Soil blowing is a hazard on the sandy Arkport, Okee, 
Ormas, and Spinks soils and on the mucky Edwards, 
Henrietta, Houghton, Martisco, Napoleon, and Palms. 
soils. Some of the loamy soils are also susceptible to 
soil blowing. Maintaining a plant cover, using surface 
mulch, planting buffer strips, and roughing the surface 
through tillage minimize soil blowing on these soils. 
Conservation tillage helps to control soil blowing by 
leaving crop residue on the suriace. Vegetative barriers 
such as shrub and tree windbreaks also help to reduce 
soil blowing. 

Some soils are naturally so wet that they are not 
suitable for use as cropland and pasture unless they are 
artificially drained. These are the poorly drained Barry, 
Cohoctah, Colwood, Lenawee, and Sebewa soils and the 
very poorly drained Edwards, Gilford, Henrietta, 
Houghton, Martisco, Napoleon, Palms, and Wauseon 
soils, The somewhat poorly drained Brady, Capac, Del 
Rey, Dixboro, Kibbie, Teasdale, and Ypsi soils also 
require artificial drainage for optimum crop yields. 

The design of surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface and subsurface drainage is needed in most 
areas of the somewhat poorly drained, poorly drained, 
and very poorly drained soils that are intensively row 
cropped. Finding adequate outlets for drainage systems 
is difficult in some areas. 

Information on erosion control and drainage practices 
for each kind of soil can be obtained at the local office 
of the Soil Conservation Service. 
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yields per acre 


The average yields per acre that can be expected of 
the principal ler a high level of management 
аге shown In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors, 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, bul estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the solls. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (9). 
Crops that require special management are excluded. 
The sails are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management, The grouping 
does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit, Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups. are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 
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Class | soils have slight limitations that restrict their 


use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices, 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Glass VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class Vill soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Пе. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
Or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, ог c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, lle-4 or 
Ше-6. 

The acreage of soi 


h capability class and 
subclass is shown in [The capability classification 
to which a soil has been assigned is given at the end of 
the description of each soil in the section "Detailed soit 
map units.” 

Also given at the end of each description is a Michigan 
soil management group. The soils are assigned to a 
group according to need for lime and fertilizer and for 
artificial drainage and other practices. For soils making 
up a soil complex, the soil management groups are listed 
in the same order as the series named in the complex. 

For a detailed explanation of the Michigan soit 
management groups see Michigan State University 
Extension Bulletin E-1262 (6). 
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woodiand management and productivity 


Poe, forester, Soil Conservation Service, assisted in writing 


Virgin forest once covered almost all of the land in 
Jackson County, but the trees have been cleared from 
most of the land suitable for cultivation. In much of the 
remaining woodland the soils are too wet or too steep 
for farming. These soils produce trees of high quality if 
the woodland is managed properly. 

Woodland now makes up about 115,000 acres, or 
about 25 percent, of the county. It is the dominant land 
use in associations 9 and 10 described in the section 
“General soil map units.” Woodlots are scattered 
throughout the other soil associations in the county. On 
the upland soils mixed hardwoods, mainly red oak, black 
оак, white oak, bur сак, shagbark hickory, sugar maple, 
black cherry, and white ash, are the most common trees. 
In some areas of the upland soils, black walnut and 
Sassafras are abundant, On the mineral soils in low-lying 
areas and on bottom lands, red maple, basswood, silver 
maple, cottonwood, sycamore, swamp white oak, green 
ash, and black ash are the mast common trees. On the 
very poorly drained organic soils, tamarack, yellow birch, 
cottonwood, silver maple, red maple, swamp white oak, 
and black ash are the most common trees. 

Much of the existing commercial woodland would 
benefit from thinning and other silvicultural practices 
such as the control of plant competition, disease, and 
insects. The Soil Conservation Service and Michigan 
Department of Natural Resources, Division of Forestry, 
сап help determine specific woodland management 


ап be used by woodland owners or forest 
managers in planning the use of solls for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; 1, toxic substances in the soil; а, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; /, high content of coarse fragments in the soil 
profile; and r, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, |, 
d, с, s, f, and г. 

In table 7, 5/98: moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management, 
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Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting, A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year, moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment ог 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent, moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that a few trees may be blown down by 
normal winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
Strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity ol merchantable or common 
trees on а soil is expressed as a site index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability, 

Trees to plant are those that are suited to the soils 
and to commerciai wood production. 


windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 


Jackson County, Michigan 


from wind, hold snow on the fields, and provide 1004 and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
Spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
pre jte and maintained in good condition. 
ows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
Soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


Charles M. Smith, wildlife biologist, Soil Canservation Service, 
assisted in writing this section. 


The many water areas and approximately 17,000 
acres of park and recreation tand provide numerous 
opportunities for recreation, 

There are 25 major public recreation areas and 13 
campgrounds in the county. The Waterloo Recreation 
Area, in the northeastern part of the county, has 
approximately 10,000 acres of land and water suitable 
for hunting, fishing, boating, camping, hiking, horseback 
riding, and snowmobiling and other activities. The 
Sharonville State Game Area, about 5,000 acres in the 
southeastern part of the county, is used mainly for 
hunting. Fifteen county parks and approximately 17 
public and private golf courses are scattered throughout 
the county. Of the more than 700 lakes and ponds in the 
county, many are adequate for swimming, fishing, and 
beating. 

The use of recreation areas in the county has 
increased greatly in the past several years. Many soi 5 
are well suited to the development of гест 

The soits of the survey area are rated in| 
accarding to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to fiooding is considered. Not 
considered in the ratings, but important in evaluating a. 
site, are the location end accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access lo water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the scil to support vegetation are also 
important. Soils subject to flooding are limited tor 
recreation use by the duration and intensíty of flooding 
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and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/igh! means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, ог by а combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in|table 


[12 hnd interpretations for dwolli it basements 
and for local roads and streets 
Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 

and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and tew or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Charles M. Smith, wildlife biologist, Soi Conservation Service, 
assisted in writing this section. 


Jackson County has a large and varied population of 
fish and wiidlife. The wooded areas are habitat for white- 
tailed deer, tree squirrels, raccoon, hawks, owls, and 
many types of songbirds. The farmed areas are habitat 
for ring-necked pheasant, cottontail, woodchuck, fox, 
and songbirds. The streams and lakes support bluegill, 
perch, smallmouth bass, largemouth bass, northern pike, 
and carp. Some of the lakes and wetland areas are 
nesting and feeding areas for the sandhill crane and 
other waterfowl during the fall and spring migrations. 

In many areas in the county the wildlife habitat can be 
improved by increasing the food, cover, water, and living 
space that the wildlife need. The soils that are best 
Suited to wildlife habitat are scattered throughout the 
county, in all of the soil associations described in the 
section “General soil map units.” The Waterloo 
Recreation Area, which is mainly in associations 9 and 
10, and the Sharonville State Game area, which is 
mainly in association 7, provide important wildlife habitat. 

Soils aftect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water, Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 

natural establishment of desirable plants. 

ese 10, fr soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, Improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat, Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected, Creating, improving, or maintaining habitat is 
impractical or impossible. 
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The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard, Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed Crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. $01 temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
orchardgrass, timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations, Examples of wild 
herbaceous plants are ragweed, goldenrod, 
lambsquarters, dandelion, and strawberry. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetnass. Examples of 
these plants are oak, poplar, cherry, maple, apple, 
hawthorn, dogwood, hickory, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
Planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants furnish orowse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Weiland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, cattail, cordgrass, 
rushes, sedges, and reeds. 

Shaliow water areas have an average depth of less. 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, potholes, wet meadows, and 
ponds, 
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The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for opentand wildlife consists of cropiand, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include ring-necked pheasant, meadowlark, field 
Sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include owls, 
ruffed grouse, woodcock, thrushes, woodpeckers, 
squirrels, gray fox, raccoon, deer, and opossum. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties" section. 

Information in this section is intended for land use 
planning, for evalualing land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other dala generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soit. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
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kinds of clay minerals, mineralogy of the sand and sitt 
fractions, and the kind of adsorbed cations, Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used te (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landiills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations, 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 11 Shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, smal! commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ght if soil properties and site 
features are generally tavorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
Jimitations are severe. 

Shallow excavations are trenches or holes dug to а 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Tho ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
Stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility ot the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 
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Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and sireets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and filis are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity, 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemanted pan, and the available water capacity in the 
upper 40 inches affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or 
organic matier in the surface layer affect trafficability 
after vegetation is established. 


sanitary facilities 


Table 12 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate it 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soit properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soli properties and site 
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features are modorately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effiuent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hiliside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil materia! beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes, Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
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landfill—trench and area. In а trench landfill, the waste is 
placed in a trench, It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site, In an 
area landfill, the waste is placed in successive layers on 
the surlace of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soi! from a source 
away from the site, 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, а 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, and soil reaction affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feel. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for а landfill. Clayey soils are sticky ог cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soll material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materiais 


[Table 13 hives information about the soils as a source 
of roadiill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
broperties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Hoadfil is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 
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The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet, It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How weil the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have а 
Plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 fo 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick, 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding materia! in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines, This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
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of a soil is evaluated tor use аз topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by such properties as soil 
reaction, available water capacity, and fertility. The ease 
ot excavating, loading, and spreading is affected by rock 
fragments, slope, a water table, soil texture, and 
thickness of suitable material. Reclamation of the borrow 
area is affected by slope, a water table, rock fragments, 
and bedrock. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 te 
40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils ara not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 
percent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas, embankments, dikes, and levees; and aquifer-fed 
ponds. The limitations are considered s/ig^t if soil 
properties and site features are generally favorable for 
the indicated use and limitations are mirior and are easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcame that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
Potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankmenis, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
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constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 


Soil mate in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability, 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below а 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the origina! surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
etiectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
а high water table or depth of standing water if the soil Is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity. Availability of drainage 
outlets is not considered in the ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone and soil reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at а nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 


Jackson County, Michigan 


waterways. A hazard of soil blowing, low available water 
capacity, restricted rooting depth, and restricted 


permeability adversely affect the growth and 
mainienance of the grass after construction. 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soll and watər features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 hives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture, These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
Percent clay, 28 to 50 percent silt, and less than 52 
Percent sand. # a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
ihe Unified soil classification system (2 ) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according ta 
properties that affect their use as construction material, 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
Soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, А-2-6, A-2-7, A-7-5, or А-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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physical and chemical properties 


[Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a Soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degraes C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.8 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants, The 
capacily for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
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each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

И the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes аге /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and ril! erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy юат, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
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erodible. Crops can be grown if intensive measures to 
control soil blowing are used, 

AL. Calcareous loamy soils that ara less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to contro} soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
Slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
Jess than 5 percent finely divided calcium carbonate, 
except silty clay ioams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 hives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
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or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fins texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions: occasionali that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the refation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. Tha 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors ог motiles in the 
soil. indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
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seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone, In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 17 shows the expected initial 
subsidence, which usually is a result of drainage, and 
annual subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice ienses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 


freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soit or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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classification of the soils 


The system of soil classification used by thə National 
Cooperative Soil Survey has six categories (10). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from tho: ervations 
or from laboratory measurements. InÍ table 18, не soils 
of the survey area are classified according to the 
system. The categories are definad in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by а word ending in 50/ Ап 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reffect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus адиойв, the suborder of the 
Mollisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not Indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Турс identifies the subgroup that typifies the great 
group. An example is Typic Haplaquolis. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
Characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is finé-loamy, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
Soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manuai (8). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (70). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series, 

The map units of each soil series are described in the 
section “Detailed soil map units.” 


Arkport series 


The Arkport series consists of deep, well drained, 
moderately rapidly permeable soils on moraines, lake 
plains, and outwash plains. These soils formed in 
stratified sandy glacial drift. The slope ranges from 2 to 
25 percent. 

The Arkport soils are similar to Okee and Spinks soils 
and are commonly adjacent to Dixboro, Hillsdale, Okee, 
and Riddles soils on the landscape. The Окае soils have 
more clay in the lower part of the solum than Arkport 
soils. The Spinks soils have less clay in the lamellae. 
The Dixboro soils are somewhat poorly drained and are 
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оп lower positions on the landscape than the Arkport 
soils. The Hillsdale and Riddles soils contain more clay 
in the upper part of the solum. The Hillsdale, Okee, 
Riddles, and Arkport soils are on similar positions on the 
landscape. 

Typical pedon of Arkport loamy fine sand in an area of 
Arkport-Okee loamy fine sands, 2 to 6 percent slopes, 
1,270 feet west and 2,400 feet north of the SE. corner of 
sec. 8, T. 4 S., R. 1 E, in Columbia Township: 


Ар—0 to 8 inches; dark brown (10YR 4/3) loamy fine 
sand; weak fine granular structure; very triable; 
slightly acid; abrupt smooth boundary. 

A2—8 to 21 inches; yellowish brown (10YR 5/4} loamy 
fine sand; single grain; loose; slightly acid; abrupt 
wavy boundary. 

A&B—21 ю 62 inches; yellowish brown (10YR 5/6) 
loamy fine sand (A2); single grain; loose; many 
bands, 1/8 inch to 6 inches wide, of strong brown 
(7.5YR 5/6) fine sandy loam (B2t); weak medium 
subangular blocky structure; friable; slightly acid; 
abrupt irregular boundary. 

С--62 to 66 inches; stratified yellowish brown (10YR 5/ 
4) fine sand and very fine sand; single grain; loose; 
very friable; violent effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 40 to 90 inches. The solium is 0 
to 15 percent pebbles and is very strongly acid to 
neutral. 

The Ap horizon has color value of 4 or 5 and chroma 
of 2 or 3. It is dominantly loamy fine sand, but the range 
includes fine sandy loam. The A2 horizon has color 
value of 5 or 6 and chroma of 4 or 6. It is sand, fine 
sand, loamy sand, or loamy fine sand. Some pedons do 
not have an A2 horizon, 

The A part of the A&B horizon is similar in color and 
texture to the A2 horizon. The B part has color value of 
5 or 6 and chroma of 4 or 6. It is fine sandy loam, sandy 
loam, or loamy fine sand. 

The G horizon has color value of 5 or 6 and chroma of 
3 or 4. It is mildly alkaline or moderately alkaline. 


Barry series 


The Barry series consists of deep, poorly drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in loamy glacial till. The slope is 0 to 
2 percent. 

The Barry soils are commonly adjacent to Palms, 
Riddles, and Teasdale soils on the landscape. The 
Palms soils have an organic horizon 16 to 50 inches 
thick, are very poorly drained, and are on lower positions 
on the landscape than the Barry soils. The Riddles soils 
are well drained, and the Teasdale soils somewhat 
poorly drained. These soils are on higher positions on 
the landscape than the Barry soils. 
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Typical pedon of Barry loam, 530 feet north and 100 
feet west of the SE. corner of sec. 18, T. 2 5., R. 1 W., 
in Blackman Township 


Ap—0 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium subangular 
blocky structure; friable; 4 percent pebbles; neutral; 
abrupt smooth boundary. 

В2119—10 to 14 inches; dark olive gray (bY 3/2) loam; 
few fine prominent yellowish brown (10YR 5/6) 
motties; moderate medium subangular blocky 
structure; friable; thick dark gray (10YR 4/1) and 
grayish brown (10YR 5/2) clay films on faces of 
peds; 4 percent pebbles; mildly alkaline; gradual 
smooth boundary. 

B221g—14 to 19 inches; dark gray (SY 4/1) sandy clay 
loam, few fine prominent yellowish brown (10YH 57 
6) mottles; strong medium subangular blocky 
structure; firm; thick very dark gray (SYR 3/1) clay 
films on faces of peds; 4 percent pebbles; mildly 
alkaline; gradual wavy boundary. 

В2319—19 to 26 inches; olive (5¥ 5/3) sandy clay loam; 
many medium prominent yellowish brown (10YR 5/ 
6) mottles; moderate medium subangular blocky 
structure; friable; thick very dark gray (БУ 3/1) clay 
films on faces of peds; 4 percent pebbles; mildly 
alkaline; gradual wavy boundary. 

B3g—26 to 30 inches; olive (5Y 5/3) sandy loam; many 
medium prominent yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
very friable; 4 percent pebbles; mildly alkaline; 
gradual smooth boundary. 

C1g—30 to 44 inches; grayish brown (2.5Y 5/2) sandy 
loarn; weak fine subangular blocky structure; very 
friable; 6 percent pebbles; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C2g—44 to 60 inches; grayish brown (2.5Y 5/2) loamy 
sand; massive; very friable; 8 percent pebbles; 
strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 48 Inches. The mollic 
epipedon ranges in thickness from 10 to 15 inches and 
commonly includes part of the argillic horizon. Pebbles 
make up 1 to 5 percent of the solum and 3 to 15 percent 
of the С horizon. The solum ranges from slightly acid to 
mildly alkaline. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 10 to 13 inches. It 
is dominantly loam, but the range includes sandy loam 
and silt loam. 

The 8219 horizon has hue of 2.5Y, 5Y, or 10YR, value 
of 3 to 6, and chroma of 1 to 3. It is sandy loam, loam, 
sandy clay loam, or clay loam. Some pedons do not 
have a B3 horizon. 

The C horizon has hue of 2.5%, 5Y, or 10YR, value of 
5 or 8, and chroma of 2 or 3. It is loamy sand, sandy 
loam, or fine sandy loam. It is mildly alkaline or 
moderately alkaline. 
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Boyer series 


The Bayer series consists of deep, well drained soils 
that are moderately rapidly permeable in the solum and 
very rapidly permeable in the substratum. These soils 
are on outwash plains, valley trains, eskers, and 
moraines. They formed in sandy and loamy glaciofluvial 
deposits. The slope ranges from 1 to 40 percent. 

The Boyer sails are similar to Eleva and Oshtemo soils 
and are commonly adjacent to Brady, Ormas, Oshtemo, 
and Spinks soils on the landscape. The Eleva soils are 
underlain by weathered sandstone at a depth of 20 to 40 
inches. The Oshtemo soils have a thicker and more acid 
solum than the Boyer soils. The Brady soils are 
Somewhat poorly drained and are on lower positions on 
the landscape than the Boyer soils. The Ormas soils 
have more than 20 inches of sandy material above the 
Bt horizon. The Spinks soils have less clay in the solum 
and have a B horizon that consists of lamellae. The 
Ormas, Oshtemo, Spinks, and Boyer soils are on similar 
positions on the landscape. 

Typical pedon of Boyer sandy loam in an area of 
Boyer-Oshtemo sandy foams, 1 to 6 percent slopes, 
2,165 feet north and 2,660 feet east of the SW. corner 
of sec. 7, T. 4 5., R. 2 E, in Columbia Township: 


Ар—0 to 11 inches; dark brown (10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; very friable; 5 percent pebbles; 
slightly acid; abrupt smooth boundary. 

В211—11 to 25 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate medium subangular blocky 
Structure; friable; 5 percent pebbles; thin clay films; 
medium acid; clear wavy boundary. 

B221—25 to 31 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; 
friable; 3 percent pebbles; clay bridging between 
sand grains; medium acid; abrupt wavy boundary. 

В231---31 to 34 inches; dark brown (7.5YR 4/4) gravelly 
sandy loam; moderate fine subangular blocky 
structure; friable; 20 percent pebbles; thick clay 
films; neutral; abrupt wavy boundary. 

IIC—34 to 60 inches; yellowish brown (10YR 5/4) very 
gravelly sand; single grain; loose; 55 percent 
pebbles; strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 22 to 40 inches. Pebbles make 
up 1 to 25 percent of the solum and 10 to 55 percent of 
the IIC horizon. The solum typically ranges from medium 
acid to neutral in the upper part and from slightly acid to 
mildly alkaline in the lower part. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. It is dominantly sandy loam, but the range 
includes loamy sand. Some pedons have an A2 horizon. 
It has color value of 5 or 6 and chroma of 3 or 4. It is 
sandy loam or loamy sand. 

A B1 horizon is in some pedons. The B2t horizon has 
hue of 10YR, 7.5YR, or SYR, value of 4 to 6, and 
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chroma of 3 to 6. It is dominantly sandy loam or gravelly 
sandy loam, but in some pedons it has thin layers of fino 
sandy loam and sandy clay loam. Some pedons have a 
B3 horizon 

The IIC horizon has color value oí 5 or 6 and chroma 
of 2 or 4. It is sand, gravelly sand, or very gravelly sand. 
It is mildly alkaline or moderately alkaline. 


Brady series 


The Brady series consists of deep, somewhat poorly 
drained soils that are moderately rapidly permeable in 
the upper part of the protile and very rapidly permeable 
in the lower part. These soils are on outwash plains, 
valley trains, and moraines, They formed in sandy and 
loamy glaciofluvial deposits. The slope ranges from 0 to 
3 percent. 

These soils have a lighter colored surface layer than is 
defined in the range for the Brady series, but this 
difference does not alter their use and behavior. 

The Brady soils are similar to Dixboro and Teasdale 
soils and are commonly adjacent to Barry, Boyer, 
Colwood, Gilford, Oshtemo, and Spinks soils on the 
landscape. The Dixboro soils have a stratified sandy and 
loamy C horizon. The Teasdale soils have a loamy C 
horizon. The Boyer, Oshtemo, and Spinks soils are well 
drained and are on higher positions on the landscape 
than the Brady soils. The Colwood and Barry soils aro 
poorly drained and are on lower positions on the 
landscape than the Brady soils. The Gilford soils are 
very poorly drained and are on lower positions on the 
landscape than the Brady soils. 

Typical pedon of Brady sandy loam, 0 to 3 percent, 
450 feet west and 675 fect south of the center of sec. 
31, T. 3 S, R. 2 E., in Napoleon Township: 


Ap—0 to 10 inches; dark grayish brown (10YR 4/2) 
sandy loam; moderate medium subangular blocky 
structure; friable; slightly acid; abrupt smooth 
boundary. 

A2—10 to 13 inches; brown (10YR 5/3) sandy loam; 
weak fine subangular blocky structure; very friable; 
slightly acid; clear wavy boundary. 

B21t—13 to 22 inches; yellowish brown (10YR 5/4) 
sandy loam; few fine distinct grayish brown (10YR 
5/2) and many fine distinct yellowish brown (10YR 
5/6) mottles; moderate medium subangular blocky 
structure; friable; dark brown (7.5YR 4/4) stains; 
common medium dark brown (7.5YR 3/2) iron- 
manganese concretions; 2 percent pebbles; slightly 
acid; clear irregular boundary. 

B22t—22 to 30 inches; yellowish brown (10YR 5/4) 
sandy loam; many fine distinct light grayish brown 
ПОУВ 6/2) and many medium prominent strong 
brown (7.5YR 5/6) mottles; moderate medium 
subangular blocky structure; friable; dark brown 
(7.5YR 4/4) iron-manganese stains; common 
medium dark brown (7.5YR 3/2) iron-manganese 
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concretions; 2 percent pebbles; slightly acid; clear 
irregular boundary. 

B3—30 to 54 inches; yellowish brown (10YR 5/4) loamy 
sand; many fine distinct strong brown (7.5YR 5/6) 
and common fine distinct grayish brown (10YR 5/2) 
and yellowish brown (10YR 5/8) mottles; weak fine 
subangular blocky structure; very friable; dark brown 
(7.5YR 4/4) stains; few fine dark brown (7.5YR 3/2) 
iron-manganese concretions; neutral; 2 percent 
pebbles; clear wavy boundary. 

ІС--54 to 60 inches; yellowish brown (10YR 5/4) sand; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
Single grain; loose; 5 percent pebbles; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates typically are 45 to 55 inches, but the range is 
40 to 70 inches. The solum is 0 to 20 percent pebbles 
and is strongly acid to neutral. 

The Ap horizon has color value of 3 or 4 moist, and 6 
or more dry, and chroma of 1 or 2. It is 8 to 12 inches 
thick. The A2 horizon has color value of 5 or 6 and 
chroma of 2 or 3. The dominant texture of the A horizon 
is sandy loam, but the range includes loamy sand. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 2 to 6. It is dominantly sandy loam, 
but in some pedons it has thin layers of sandy clay loam 
and clay loam. Some pedons do not have a B3 horizon. 

Тһе C horizon has chroma of 2 to 4. It is sand or 
gravelly sand. Reaction ranges from neutral to 
moderately alkaline. 


Capac series 


The Gapac series consists of deep, somewhat poorly 
drained, moderately and moderately slowly permeable 
soils on till plains and moraines. These soils formed in 
loamy glacial til. The slope ranges from 0 to 3 percent. 

The Capac soils are similar to Marlette and Teasdale 
soils and are commonly adjacent to Barry, Marlette, and 
Owosso soils on the landscape. The Teasdale soils have 
less clay in the solum than the Capac soils. The Barry 
5015 are poorly drained and are on lower positions on 
the landscape than the Capac soils. The Marlette and 
Owosso soils are well drained and are on higher 
positions on the landscape than the Capac soils. 

Typical pedon of Capac loam, 0 to 3 percent slopes, 
100 feet south and 1,400 feet west of the NE. corner of 
sec. 8, T. 1 $. R. 3 W., in Springport Township: 


Ap—0 to В inches; very dark grayish brown (10YR 3/2} 
loam, light brownish gray (2.5Y 6/2) dry; weak 
moderate subangular blocky structure; friable; 3 
percent pebbles; neutral; abrupt smooth boundary. 

B&A—8 to 14 inches; dark yellowish brown (10YR 4/4) 
loam (82); and yellowish brown (10YR 5/4) loam 
(A2), white (10YR 8/2) dry; common fine faint light 
brownish gray (10YR 6/2) mottles; moderate 
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medium subangular blocky structure; friable; 3 
percent pebbles; neutral; clear smooth boundary. 

B2tt—14 to 21 inches; yellowish brown (10YR 5/4) 
loam; common medium faint pale brown (10YR 6/3) 
mottles; moderate medium subangular blocky 
structure; friable; thin dark grayish brown (10YR 4/2) 
clay films on vertical faces of peds; 3 percent 
pebbles; neutral; clear smooth boundary. 

B22t—21 to 26 inches; dark yellowish brown (1078 4/4) 
clay loam; common medium distinct light brownish 
gray (10YR 6/2) mottlos; strong medium subangular 
blocky structure; firm; thick dark brown (7.5YR 3/2) 
clay films in root channels and many medium dark 
brown (7.5YR 4/4) clay films on vertical faces of 
peds; 3 percent pebbles; neutral; clear smooth 
boundary. 

В3—26 to 34 inches; yellowish brown (10YR 5/4) clay 
loam; many coarse prominent grayish brown (2.5Ү 
5/2) mottles; weak fine subangular blocky structure 
in upper рап and massive in lower part; firm; 3 
percent pebbles; mildly alkaline; gradual smooth 
boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/6) loam; 
many medium prominent light brownish gray (10YR. 
6/2) mottles; massive; firm; 5 percent pebbies; slight 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 26 to 40 inches. The content of 
pebbles is 1 to 10 percent throughout. The solum ranges 
from medium acid to mildly alkaline. 

The Ap horizon has color value of 3 or 4 moist, and 6 
or more dry, and chroma of 2 or 3. It is dominantly loam, 
but the range includes sandy loam. Some pedons have 
an A2 horizon that has color value of 5 or 6 and chroma 
of 1 or 2. This horizon is loam or sandy loam. 

The A part of the B&A horizon is similar in color and 
texture to the A2 horizon. The B part is similar in color 
and texture to the B2t horizon. 

The B2t horizon has hue of 10YR or 2.5Y, value of 4 
or 6, and chroma of 2 to 6. IL is clay loam, silty clay 
loam, or loam. 

The C horizon has hue of 10YR ог 2.5Y, value of 5 ог 
6, and chroma of 2 to 6. It is loam or clay loam. It is 
mildly alkaline or moderately alkaline. 


Cohoctah series 


The Cohoctah series consists of deep, poorly drained, 
moderately rapidly permeable soils on flood plains. 
These soils formed in loamy alluvium. The slope is 0 to 2 
percent. 

The Cohoctah soils are similar to Gilford soils and are 
commonly adjacent to Calwood, Gilford, Houghton, and 
Palms soils on the landscape. The Gilford soils have a 
regular decrease in organic matter with depth and have 
more gravel in the solum than the Cohoctah soils. The 
Colwood soils have a regular decrease in organic matter 
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with depth and have more clay in the pedon. The 
Houghton soils have organic material more than 51 
inches thick. The Palms soils have organic material 16 to 
51 inches thick. The Gilford, Colwood, Houghton, Palms, 
and Cohoctah soils are on similar positions on the 
landscape. 

Typical pedon of Cohoctah fine sandy loam, 2,515 feel 
west and 90 feet north of the center of sec. 35, T. 1 S., 
R. 1 W., in Rives Township: 


A11—0 to 7 inches; black (10YR 2/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) dry; many fine 
prominent yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; very 
friable; mildly alkaline; abrupt smooth boundary. 

А12—7 to 11 inches; very dark grayish brown (10YR 3/ 
2) fine sandy loam, dark brown (10YR 3/3) dry; 
many fine prominent dark brown (7.5YR 4/4) 
motties; moderate fine subangular Бюску structure; 
very friable; mildly alkaline; abrupt smooth boundary. 

Cig—11 to 28 inches; dark grayish brown (10YR 4/2) 
and very dark grayish brown (10YR 3/2) very fine 
sandy loam; many fine distinct dark brown (7.5YR 3/ 
2) and many fine prominent dark brown (7.5YR 4/4) 
mottles; moderate medium subangular blocky 
Structure; friable; mildly alkaline; clear smooth 
boundary. 

C2g—28 to 40 inches; very dark gray (10YR 3/1) fine 
sandy loam; few fine distinct dark brown (7.5YR 3/ 
2), few fine prominent dark brown (7.5YR 4/4), and 
few fine faint grayish brown (10YR 5/2) motiles; 
moderate coarse subangular blocky structure; 
friable; mildly alkaline; clear smooth boundary. 

С39—40 to 60 inches; stratified black (10YR 2/1) silt 
loam and dark grayish brown (10YR 4/2) sand; 
many fine prominent yellowish brown (10YR 5/6) 
and many fine faint very dark grayish brown (10YR 
3/2) mottles; massive; friable (silt loam); single 
grain; loose (sand); slight effervescence; mildly 
alkaline. 


The solum is 10 to 13 inches thick. The content of 
pebbles ranges from 0 to 5 percent throughout. The 
solum ranges from slightly acid to mildly alkaline. The Cg 
horizon is mildly alkaline or moderately alkaline. 

The A horizon has color value of 2 or 3 and chroma of 
1 or 2. It is dominantly fine sandy loam, but the range 
includes loam, sandy loam, and loamy sand. 

The Cg horizon has hue of 10YR or 7.5YR and value 
of 2 to 6. It is dominantly sandy loam, fine sandy loam, 
ог loam, but in some pedons it has thin strata of sand, 
loamy sand, loamy fine sand, and silt loam. 


Colwood series 


The Colwood series consists of deep, poorly drained, 
moderately permeable soils in depressional areas and 
drainageways on outwash plains, till plains, and fake 
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plains. These soils formed in stratified sandy, loamy, and 
silty glaciofluvial deposits. The slope is 0 to 2 percent. 

The Colwood soils are similar to Gilford and Sebewa 
Soils and are commonly adjacent to Dixboro, Gilford, and 
Palms soils on the landscape, The Gilford soils contain 
less clay in the lower part of the solum and less clay and 
silt in the substratum than the Colwood soils and are on 
positions on the landscape similar to those of the 
Colwood soils. The Sebewa soils have a sandy or sandy- 
skeletal substratum. The Dixboro soils are somewhat 
poorly drained and on higher positions on the landscape 
than the Colwood soils. The Palms soils have organic 
material 16 to 51 inches thick and are on slightly lower 
positions on the landscape than the Colwood soils. 

Typical pedon of Сомоса silt loam in an area of 
Gilford-Colwood complex, 2,400 feet west and 135 feet 
south of the center of sec. 7, T. 4 S, R. 1 E, М 
Columbia Township: 


Ар—0 to 8 inches; very dark gray (10YR 3/1) silt loam; 
moderate medium subangular blocky structure; 
friable; neutral; abrupt smooth boundary. 

A12—8 to 12 inches; very dark gray (10YR 3/1) very fine 
sandy loam; common fine distinct yellowish brown 
(10YH 5/4) and common fine prominent brownish 
yellow (10YR 6/6) mottles; moderate fine 
subangular blocky structure; friable; mildly alkaline; 
clear wavy boundary. 

В19—12 to 16 inches; dark grayish brown (10YR 4/2) 
very fine sandy foam; many medium faint brown 
(10YR 5/3) and many medium distinct yellowish 
brown (10YR 5/4) mottles; moderate medium 
subangular blocky structure; friable; very dark gray 
(10YR 3/1) worm casts and channels; mildly 
alkaline; clear wavy boundary. 

B2—16 to 22 inches; light olive brown (2.5Y 5/4) loam; 
many medium prominent dark grayish brown (10YR 
4/2) mottles; moderate medium subangular blocky 
structure; friable; very dark gray (10YR 3/1) worm 
Casts and channels; mildly alkaline; abrupt wavy 
boundary. 

83—22 to 33 inches; mottled olive (5Y 5/3) and 
brownish yellow (10YR 6/6) stratified loamy fine 
sand, loamy very fine sand, fine sandy loam, and 
clay loam; massive; friable and firm; very dark 
grayish brown (10YR 3/2) and dark grayish brown 
(10YR 4/2) worm casts and worm and root 
channels; mildly alkaline; abrupt wavy boundary. 

Cg—33 to 60 inches; gray (10YR 5/1) and light olive 
brown (2.5Y 5/4) stratified very fine sandy loam, 
loamy fine sand, sit loam, and silty clay loam; many 
medium prominent brownish yellow (10YR 6/8) dark 
grayish brown (2.5Y 4/2) and strong brown (7.5YR 
5/6) mottles; massive; friable and firm; thin lense of 
silty clay; strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 50 inches. The mollic 
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epipedon is 10 to 15 inches thick. The solum ranges 
from slightly acid to mildiy alkaline. 

The A horizon has color value of 2 or 3 and chroma of 
1 or 2. It is dominantly silt loam, but the range includes 
loam, very fine sandy loam, and sandy loam. 

The B horizon has hue of 10YR, 7.5YH, БҮ, or 2.5Y 
and chroma of 1 to 8. It has many low-chroma mottles. | 
is clay loam, sandy clay loam, silty clay loam, silt loam, 
loam, very fine sandy loam, or fine sandy loam. 

The C horizon has hue of 10ҮЯ, 5Y, or 2.5Y, value of 
4 to 6, and chroma of 1 to 4. It is stratified loamy very 
fine sand, fine sand, very fine sand, silt loam, silty clay 
foam, very fine sandy loam, or loamy sand. It is mildly 
alkaline or moderately alkaline. 


Del Rey series 


The Del Rey series consists of deep, somewhat poorly 
drained, slowly permeable soils on lake plains and 
terraces and in depressional areas on moraines. These 
soils formed in silty and clayey glaciolacustrine 
sediments. The slope ranges from 0 to 3 percent. 

The Del Rey soils are similar to Saylesville soils and 
are commonly adjacent to Arkport, Lenawee, Okee, and 
Saytesville soils on the landscape. The Saylesville soils 
are well drained. The Arkport and Okee soils have more 
sand than the Dei Rey soils. The Arkport, Okee, and 
Saylesville soils are on higher positions on the 
landscape than the Del Rey soils. The Lenawee soils are 
Poorly drained and are on lower positions on the 
landscape than the Del Rey soils. 

Typical pedon of Dei Rey silt loam, 0 to 3 percent 
slopes, 1,440 feet south and 1,440 west of the NE. 
corner of sec. 25, T. 1 $., R. 2 E., in Waterloo Township: 


Ар--0 to 9 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium subangular blocky structure; 
friable; 2 percent pebbles; neutral; abrupt smooth 
boundary. 

B21—9 to 24 inches; yellowish brown (10YR 5/4} silty 
clay; common fine distinct strong brown (7.5YR 5/6} 
and yellowish brown (10YR 5/6) and many fine 
distinct grayish brown (10YR 5/2) mottles; strong 
fine angular blocky structure; firm; continuous 
moderately thick olive gray (5Y 4/2) clay films on 
faces of peds; 1 percent pebbles; neutral; abrupt 
wavy boundary, 

C—24 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam; many fine distinct grayish brown (10YR 
5/2) and common fine prominent strong brown 
(7.YR 5/6) mottles; massive; firm; few light gray 
(10YR 7/2) calcium carbonate accumulations; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates typically are 24 to 36 inches, but the range is 
24 to 48 inches. The content of pebbles ranges from 0 
to 5 percent throughout. The solum ranges from strongly 
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acid to neutral in the upper part and from slightly acid to 
moderately alkaline in the lower part. 

The Ap horizon has color value of 3 or 4 moist, and 6 
or more dry, and chroma of 1 or 2. It is dominantly silt 
loam, bul the range includes loam. Some pedons have 
an A2 horizon. It has color value of 4 to 6 and chroma of 
1 ог 2. 

The B2t horizon has hue of 10YR, 2.5%, or БҮ, value 
of 4 10 6, and chroma of 4 to 6. It is silty clay or silty clay 
loam. 

The C horizon is dominantly silty clay loam. In some 
pedons it is stratified, consisting of thin bands of sandy 
material and layers of sill loam, silty clay loam, or silty 
clay. It is mildly alkaline or moderately alkaline. 


Dixboro series 


The Dixboro series consists of deep, somewhat poorly 
drained, moderately permeable soils on lake plains and 
outwash plains. These soils formed in stratified sandy 
and loamy glaciofluvial deposits. The slope ranges from 
0 to 3 percent. 

These soils have a lighter colored surface layer and a 
thicker solum than detined for the Dixboro series, but 
these differences do not alter their use and behavior. 

The Dixboro soils are similar to Brady and Kibbie soils 
and are commonly adjacent to Arkport, Colwood, Gilford, 
and Okee soils on the landscape. The Brady soils, unlike 
the Dixboro soils have a C horizon of coarse sand and 
gravel. The Kibbie sails have more clay in the Bt horizon. 
The Arkport and Okee soils are well drained and are on 
higher positions on the landscape than the Dixboro soils. 
The Colwood soils are poorly drained and are on lower 
Positions on the landscape than the Dixboro soils. The 
Gilford soils are very poorly drained and are on lower 
positions on the landscape than the Dixboro soils. 

Typical pedon of Dixboro very fine sandy loam, 0 to 3 
percent slopes, 2,150 feet south and 100 feet east of 
the NW. corner of sec. 7, T. 4 $., R. 1 E., in Columbia 
Township: 


Ар--0 to 9 inches; dark brown (10ҮН 4/3) very fine 
sandy loam; moderate fine subangular blocky 
structure; very friable; neutral; abrupt smooth 
boundary. 

А2--9 to 17 inches; light yellowish brown (10YR 6/4) 
very fine sandy loam; common fine prominent strong 
brown (7.5YR 5/6) mottles; weak thick platy 
Structure parting to weak medium subangular blocky; 
very friable; neutral; common wavy boundary. 

B21t—17 to 25 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; common medium prominent strong 
brown (7.5YR 5/6) and common medium distinct 
grayish brown (10YR 5/2) mottlos; moderato 
medium subangular blocky structure; friable; 
common thin clay films on faces of peds and clay 
bridging between sand grains; neutral; abrupt 
smooth boundary. 
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8221—25 to 36 inches; strong brown (7.5YR 5/6) silt 
loam; common medium prominent light gray (10YR 
6/1) mottles; moderate medium subangular blocky 
structure; triable; few thin ctay films; black (10YR 27 
1) mineral stains; medium acid; abrupt smooth 
boundary. 

B23t—36 to 52 inches; dark yellowish brown (10YR 4/4) 
sandy Јоат; few coarse distinct light brownish gray 
(10YR 6/2) mottles; weak coarse subangular blocky 
structure; friable; clay bridging between зала grains; 
slightly acid; gradual wavy boundary. 

В3—52 to 61 inches; dark yellowish brown (10YR 4/4) 
loamy sand; common coarse faint brown (10YR 5/3) 
and common coarse distinct strong brown (7.5YR 5/ 
6) mottles; very friable; neutral; abrupt wavy 
boundary. 

C—61 to 66 inches; stratified brown (10YR 5/3) silt loam 
and light yellowish brown (10YR 6/4) very fine sand; 
massive; friable; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 44 to 66 inches. The solum 
ranges from medium acid to neutral in the upper part 
and trom slightly acid to mildly alkaline in the lower part. 

The Ap horizon has color value of 3 or 4 moist, and 6 
ог more dry, and chroma of 2 or 3. It is dominantly very 
fine sandy loam, but the range includes fine sandy loam, 
sandy loam, loamy fine sand, and loamy very fine sand. 
The A2 horizon has color value of 5 or 6 and chroma of 
8 or 4. It is similar in texture to the Ap horizon. Some 
pedons do not have an A2 horizon. 

The B2t horizon has hue of 7.5YR or 10YR, value of 3 
to 6, and chroma of 3 to 6. It is fine sandy loam, loam, 
silt loam, sandy loam. or very fine sandy loam. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
or 6, and chroma of 1 to 4. It is stratified silt loam, very 
fine sand, very fine sandy loam, fine sandy loam, loamy 
very fine sand, or fine sand, In some pedons the C 
horizon contains strata of sand, silty clay loam, or silty 
clay. 115 mildly alkaline or moderately alkaline. 


Edwards series 


The Edwards series consists of deep, very pearly 
drained, moderately slowly to moderately rapidly 
permeable organic soils in bogs and other depressional 
areas on glacial drainageways, outwash plains, lake 
plains, till plains, and moraines. These soils formed in 
decomposed herbaceous material over marl, The slope 
is 0 to 2 percent. 

The Edwards soils are similar to Houghton and 
Marticso soils and are commonly adjacent to Houghton, 
Martisco, and Paims soils on the landscape. The 
Houghton soils have organic material more than 51 
inches thick. The Martisco soils have lass than 16 inches 
of organic material over marl. The Palms soils have 
organic material 16 to 50 inches thick over loamy 
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mineral deposits. The Houghton, Martisco, and Palms 
soils are on topographic positions similar to those of the 
Edwards soils. 

Typical pedon of Edwards muck, 1,900 feet east and 
865 feet north of the SW. comer of sec. 21, T. 3 S., В. 1 
W., in Summit Township: 


Оа1—0 to 12 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 20 percent fiber 
unrubbed, fess than 5 percent rubbed; moderate 
medium granular structure; friable; primarily 
herbaceous fibers; less than 5 percent mineral 
material; few light gray (10YR 7/1) shell fragments; 
mildly alkaline; clear wavy boundary. 

Оа2—12 to 28 inches; black (N 2/0) broken face and 
rubbed sapric material; about 30 percent fiber 
unrubbed, less than 5 percent rubbed; reddish 
brown {БУВ 4/4) stains on faces of peds; moderate 
very coarse subangular blocky structure; firm; 
primarily herbaceous fibers; about 15 percent 
mineral material; few light gray (10YR 7/1) shell 
fragments; mildly alkaline; abrupt wavy boundary. 

Leai—28 to 36 inches; stratified grayish brown (10ҮН 5/ 
2), gray (10YR 5/1), and light gray (10YR 7/1) marl; 
massive; friable; many light gray (10YR 7/1), white 
(10YR 8/2), and very pale brown (10YR 8/3) shells 
and shell fragments; black (10YR 2/1} root 
channels; violent effervescence; moderately alkaline; 
clear wavy boundary. 

Lea2—36 to 60 inches; gray (SY 6/1) таг; massive; 
friable; many light gray (10YR 7/1), white (10YR 8/ 
2), and very pale brown (10 YR 8/3) shells and shell 
fragments; common black (N 2/1) organic stains; 
violent effervescence; moderately alkaline. 


The Lca horizon is at a depth of 16 to 49 inches. The 
organic material is primarily herbaceous, but in most 
pedons Г. has woody fragments throughout. It is typically 
mildly alkaline, but it ranges from medium acid to mildly 
alkaline. 

The surface tier is typically sapric material, but tho 
range includes hemic material. 

In the subsurface tier the organic part has hue of 
10YR, 7.5YR, or SYR, value of 2 or 3, and chroma of 0 
to 3. It is dominantly sapric material. In some pedons this 
tier contains less than 10 inches of hemic material. In 
some pedons it contains less than 2 inches of 
coprogeneous earth above the marl. 

The Lca horizon has color value of 5 to 8 and chroma 
of 1 or 2. Reaction ranges from neutral to moderately 
alkaline. In some pedons the marl is underlain by mineral 
deposits at a depth of 51 to 60 inches. 


Eleva series 


The Eleva series consists of moderately deep, wall 
drained and somewhat excessively drained, moderately 
and moderately rapidly permeable soils on till plains, 
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outwash plains, and moraines. These soils formed in 
residuum of sandstone or in loamy glacial drift over 
sandstone bedrock. The slope ranges from 1 to 12 
percent. 

The Eleva soils are similar to Eleva Variant and 
Hillsdale soils and are commonly adjacent to Eleva 
Variant, Hillsdale, and Riddles soils on the landscape. 
The Eleva Variant soils have more sandstone fragments 
in the pedon than the Eleva soils, The Hillsdale and 
Riddles soils are not underlain by sandstone between 
depths of 20 and 40 inches. The Eleva, Eleva Variant, 
Hillsdale, and Riddles soils are on similar positons on the 
landscape. 

Typical pedon of Eleva sandy loam, 1 to 6 percent 
slopes, 390 feet east and 2,240 feet south of the NW. 
corner of sec. 23, T. 3 S., R. 2 W., in Spring Arbor 
Township: 


Ар—0 to 10 inches; dark brown (10YR 4/3) sandy loam; 
weak very fine granular structure; friable: strongly 
acid; abrupt smooth boundary. 

A2—10 to 16 inches; yellowish brown (10YR 5/4) sandy 
loam; moderate medium subangular blocky 
Structure; friable; strongly acid; abrupt smooth 
boundary. 

B21t—16 to 23 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; many thin brown (7.5YR 4/4) clay 
films on faces of peds; strongly acid; gradual wavy 
boundary. 

B221—23 to 29 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate coarse subangular blocky structure; 
friable; strongly acid; clear wavy boundary. 

ПСг--29 to 45 inches; dark yellowish brown (ТОМА 4/4) 
weathered sandstone that breaks into channery 
loamy sand; fine faint strong brown (7.5YR 5/6), 
light yellowish brown (10YR 6/4), and light gray 
(10YR 7/1) mottles; weak coarse subangular blocky 
Structure; very triable; 40 percent hard sandstone 
fragments; strongly acid; clear wavy boundary. 


The thickness of the solum and the depth to 
weathered sandstone bedrock range from 20 to 40 
inches. The depth to unweathered sandstone bedrock 
ranges from 40 to 60 inches. Pebbles and cobbles make 
up 0 to 15 percent of the solum. The pedon ranges from 
strongly acid to slightly acid. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. Some pedons do not have an A2 horizon. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 5. It is dominantly sandy loam, 
but the range includes loam. Some pedons have a B3 or 
C1 horizon above the ИСг horizon. 

The sandstone bedrock has a wide color range. 


Eleva Variant 


The Eleva Variant consists of moderately deep, well 
drained, moderately rapidly permeable soils on till plains, 
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outwash plains, and тогатез. These soils formed in 
residuum of sandstone bedrock. The slope ranges from 
15 to 30 percent. 

The Eleva Variant soils are similar to Eleva soils and 
are commonly adjacent to Eleva, Hillsdale, and Riddles 
soils on the landscape. The Eleva soils have fewer 
sandstone fragments in the solum. The Hillsdale and 
Riddles soils do not have sandstone between depths of 
20 and 40 inches. The Eleva Variant, Eleva, Hillsdale, 
and Riddles soils are on similar positions on the 
landscape. 

Typical pedon of Eleva Variant channery fine sandy 
loam, 15 to 30 percent slopes, 2,600 feet west and 
2,000 feet south of the NE. corner of sec. 31, T. 4 S, R. 
2 W., in Hanover Township: 


А1—0 to 4 inches; very dark brown (10YR 2/2) channery 
fine sandy loam; moderately fine granular structure; 
very friable; 40 percent sandstone fragments; very 
strongly acid; clear smooth boundary. 

A2—4 to 6 inches; yellowish brown (10YR 5/4) channery 
fine sandy loam; weak fine platy structure; very 
friable; 50 percent sandstone fragments; very 
strongly acid; clear wavy boundary. 

B2t—6 to 24 inches; yellowish brown (10YR 5/4) very 
channery sandy loam; weak fine subangular blocky 
structure; friable; clay bridging between sand grains; 
clay films in root channels; 55 percent sandstone 
fragments; very strongly acid; gradual wavy 
boundary. 

Cr—24 to 42 inches; yellowish brown (10YR 5/6) 
weathered sandstone that breaks into channery 
sandy loam; massive; very friable; 70 percent hard 
sandstone fragments; very strongly acid; gradual 
wavy boundary. 


The thickness of the solum and the depth to 
weathered sandstone bedrock range from 20 to 40 
inches, Unweathered sandstone bedrock is at a depth of 
20 to 60 inches. Coarse fragments make up 40 to 70 
percent of the solum. The pedon ranges from very 
strongly acid to medium acid. 

The A1 horizon has color value of 2 to 5 and chroma 
of 2 to 4. It ranges in thickness from 3 to 9 inches. 
Some pedons do not have an A2 horizon. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is dominantly very 
channery sandy loam, but the range includes very 
channery loam. Some pedons have a B3 horizon. 

The Cr horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 5 to 8. Some pedons do not have а 
Cr horizon, 


Gilford series 


The Gilford series consists of deep, very poorly 
drained soils in depressional areas and drainageways on 
outwash plains, till plains, and lake plains. These soils 
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formed in loamy and sandy glaciofluvial deposits. 
Permeability is moderately rapid in the subsoil and rapid 
in the substratum. The slope is 0 to 2 percent. 

The Gilford soils are similar to Cohoctah and Colwood 
soils and are commonly adjacent to Brady, Colwood, and 
Palms soils on the landscape. The Cohoctah soils have 
an irregular decrease in organic matter with depth. The 
Colwood soils have more clay in the lower part of the 
Solum and more clay and silt in the substratum than the 
Gilford soils, and they are on similar positions on the 
landscape. The Brady soils are somewhat poorly drained 
and are on slightly higher positions on the landscape 
than the Gilford soils. The Palms soils have organic 
Material 16 to 51 inches thick and are on slightly lower 
positions on the landscape than the Gilford soils. 

Typical pedon of Gilford fine sandy loam in an area of 
Gilford-Colwood complex, 2,490 feet south and 1,600 
feet west of the NE. corner of sec. B, T. 1 S., R. 1 E., in 
Henrietta Township: 


Ap—0 to 11 inches; black (10YR 2/1) fine sandy loam, 
grayish brown (10YR 572) dry; weak fine subangular 
blocky structure; friable; slightly acid; abrupt smooth 
boundary. 

B21g—11 to 15 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; common medium prominent yellowish 
brown (10YR 5/6) and strong brown (7.5YR 5/6) 
Mottles; moderate medium subangular blocky 
structure; friable; slightly acid; clear wavy boundary. 

В229—15 to 23 inches; grayish brown (2.5Y 5/2) loam; 
common medium prominent yellowish brown (10YR 
5/6) and strong brown (7.5ҮН 5/6) mottles; 
moderate medium subanaular blocky structure; 
friabie; neutral; clear wavy boundary. 

В3—23 to 35 inches; stratified grayish brown (2.5Y 5/2) 
fine sandy loam and yellowish brown (10YR 5/8) 
loamy sand; common medium prominent strong 
brown (7.5YR 5/6) and yellowish brown (10YR 5/6) 
mottles; massive; very friable; neutral; gradual wavy 
boundary. 

С1--35 to 50 inches; stratified grayish brown (2.5Y 5/2) 
sandy loam and loamy sand and sand; common 
medium faint grayish brown (10YR 5/2) and 
common medium prominent yellowish brown (10YR 
5/8) mottles; massive; very friable; mildly alkaline; 
gradual wavy boundary. 

С2--50 to 60 inches; light olive brown (2.5Y 5/4) sand; 
common medium distinc! grayish brown (10YR 5/2) 
mottles; single grain; loose; slight effervescence; 
mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The mollic 
epipedon is 10 to 15 inches thick. The solum is 0 to 8 
percent pebbles and is medium acid to neutral. 

The Ap horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly fine sandy loam, but 
the range includes loam, loamy fine sand, and sandy 
loam. 
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The B2g horizon has hue of 2.5Y ог 10YR, value of 4 
to 6, and chroma of 1 or 2. It is dominantly fine sandy 
loam or loam, but in some pedons it has layers of sandy 
clay loam, sandy loam, and loamy sand. 

In the C horizon, reaction ranges from neutral to 
moderately alkaline. 


Henrietta series 


The Henrietta series consists of deep, very poorly 
drained, moderately permeable soils in bogs and other 
depressional areas on glacial drainageways, outwash 
plains, lake plains, till plains, and moraines. These soils 
formed in less than 16 inches of decomposed 
herbaceous material and the underlying loamy glacial 
drift. The slope is 0 to 2 percent. 

The Henrietta soils are similar to Palms solls and are 
commonly adjacent to Cofwood, Gilford, and Palms soils 
on the landscape. The Palms soils have organic material 
16 to 50 inches thick and are on positions on the 
landscape similar to those of the Henrietta soils. The 
Colwood and Gilford soils do not have a mucky surface 
layer, and they are on slightly higher positions on the 
landscape than the Henrietta soils. 

Typical pedon of Henrietta muck, 1,800 feet south and 
300 feet east of the NW. corner of sec. 26. T. 1 S., В. 1 
E., in Henrietta Township: 


Оар—0 to 12 inches; black (N 2/0) broken face and 
rubbod sapric material; about 3 percent fiber; 
moderate fine subanguiar blocky structure; very 
friable; primarily herbaceous fibers; medium acid; 
abrupt smooth boundary. 

B21g—12 to 18 inches; light brownish gray (10YR 6/2) 
loamy fine sand; common fine prominent yellowish 
brown (10YR 5/6) то ез; weak fine subangular 
blocky structure; very friable; common black (N 2/0) 
sapric material in large (1/8 to 1/4 inch diameter) 
root channels; about 3 percent pebbies; slightly acid; 
clear wavy boundary. 

B22g—18 to 33 inches; stratified gray (10YR 6/1) silt 
loam and fine sandy loam and light brownish gray 
(10ҮН 6/2) fine sand; moderate medium subangular 
blocky structure; friable (silt loam and fine sandy 
loam parts); single grain, loose (fine sand part); 
common black (N 2/0) sapric material in large (1/8 
to 1/4 inch diameter) root channels; about 3 pereent 
pebbles; neutral; gradual wavy boundary. 

B23g—33 to 43 inches; stratified gray (10YR 6/1) silt 
loam and fine sandy loam; many medium prominent 
light olive brown (2.5Y 5/4) mottles; moderate 
coarse subangular blocky structure; friable; common 
black (N 2/0) sapric material in large (1/8 to 1/4 
inch diameter) root channels; about 3 percent 
Pebbles; mildly alkaline; gradual wavy boundary. 

Cg 一 43 to 60 inches; light brownish gray (10ҮН 6/2) 
loamy fine sand; massive; very friable; thin layer of 
silt loam and fine sandy loam; slight effervescence; 
moderately alkaline. 
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The solum is 20 to 50 inches thick. The histic 
epipedon is 8 to 15 inches thick, In the mineral horizons 
the content of pebbles ranges from 0 to 15 percent. The 
solum ranges from medium acid to mildly alkaline. 

The Oap horizon has hue of 10YR, 7.5YR, ог 5YR, 
value of 2 or 3, and chroma of 0 to 3. 

The B2g horizon has hue of 10YR, 5Y, or 2.5Y, value 
of 4 to 6, and chroma of 1 or 2. It is dominantly loamy 
fine sand, silt oam, and fine sandy loam, but in some 
pedons it has strata of sandy clay loam, silt loam, sandy 
loam, loamy sand, fine sand, or sand. 

The Og horizon has hue of 10ҮН, SY, or 2.5Y, value of 
4 to 6, and chroma of 1 or 2. It is loamy fine sand or 
stratified silt loam, loam, sandy loam, fine sandy loam, 
loamy fine sand, or sand. 


Hillsdale series 


The Hillsdale series consists of deep, well drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in loamy glacial till. The slope ranges 
from 1 to 30 percent. 

The Hillsdale soils are similar to Eleva and Oshtemo 
soils and are commonly adjacent to Arkport, Okee, and 
Riddles soils on the landscape. The Eleva soils have 
sandstone between 20 and 40 inches. The Oshtemo 
soils have a sand and gravel substratum. The Arkport 
soils have more sand in the solum than the Hillsdale 
soils and have a B horizon that consists of lamellae. The 
Okee soils have more than 20 inches of sandy material 
above the B2 horizon. The Riddles soils have more clay 
in the B2t horizon than the Hillsdale soils. The Hillsdale, 
Arkport, Okee, and Riddles soils are on similar positions 
on the landscape. 

Typical pedon of Hillsdale sandy loam in an area of 
Hil'sdale-Riddles sandy loams, 1 to 6 percent slopes, 
1,170 feet west and 1,000 foet north of the SE. corner of 
sec. 10, T. 4 S, R. 1 W., in Liberty Township: 


Ap—0 to 10 inches; dark crayish brown (10YR 4/2) 
sandy loam; weak fine subangular blocky structure; 
very friable; 2 percent pebbles; slightly acid; abrupt 
smooth boundary. 

A2—10 to 15 inches; brown (10YR 5/3) sandy loam; 
weak fine platy structure; very friable; 2 percent 
pebbles; slightly acid; gradual wavy boundary. 

B21t—15 to 20 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; thin clay films on faces of peds; 2 
percent pebbles; medium acid; gradual wavy 
boundary. 

B221—20 to 29 inches; dark brown (10YR 4/3) sandy 
loam; moderate medium subangular blocky 
structure; firm: thin clay films on faces of peds; 2 
percent pebbles; medium acid; gradual wavy 
boundary. 

B23t—29 to 35 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
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structure; firm; thin clay films on faces of peds; 2 
percent pebbles; medium acid; gradual wavy 
boundary. 

B31—35 to 44 inches; dark yellowish brown (10YR 4/6} 
sandy loam, weak fine subangular blocky structure; 
friable; 2 percent pebbles; medium acid; gradual 
wavy boundary. 

832—44 to 63 inches; yellowish brown (10YR 5/6) 
sandy loam; weak fine subangular blocky structure; 
triable; 2 percent pebbles; medium acid; gradual 
wavy boundary. 

C—68 to 66 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; 5 percent pebbles; slight 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates typically are 45 to 65 inches, but the range is 
40 to 80 inches. The content of pebbles ranges trom 2 
to 15 percent throughout. The solum ranges from slightly 
acid to strongly acid. 

The Ap horizon has color value of 3 to 4 and chroma 
of 1 to 3. It is dominantly sandy loam, but the range 
includes fine sandy loam, loamy sand, and loam. The A2 
horizon has color value of 5 or 6. Some pedons do not 
have an A2 horizon. 

The 82: horizon has hue of 7.5YR ог 10YR, value of 4 
or 5, and chroma of 3 to 6. 

The C horizon has color value of 5 or 6 and chroma of 
3 or 4. It is dominantly sandy loam, but the range 
includes loamy sand. It is mildly alkatine or moderately 
alkaline. 


Houghton series 


The Houghton series consists of deep, very poorly 
drained, moderately slowly to moderately rapidly 
permeable organic soils. These soils formed in 
decomposed herbaceous material in bogs and other 
depressional areas on glacial drainageways, outwash 
plains, lake plains, till plains, and moraines. The slope is 
0 to 2 percent. 

The Houghton soils are similar to Edwards and Palms 
soils and are commonly adjacent to Colwood, Edwards, 
Gilford, and Palms soils on the landscape. The Edwards 
soils have marl at a depth of 16 to 50 inches. The Palms 
soils have loamy mineral horizons at a depth of 16 to 50 
inches. The Houghton, Edwards, and Palms soils are on 
similar positons on the landscape. The Colwood and 
Gilford soils do not have organic horizons and are on 
slightly higher positions on the landscape than the 
Houghton soils. 

Typical pedon of Houghton muck, 150 feet east and 
250 feet south of the center of sec. 27, T. 3 S., R. 1 W., 
in Summit Township: 


Оар--0 to 10 inches; black (10YR 2/1) broken face, 
black (N 2/0) rubbed sapric material; about 10 
percent fiber, unrubbed, and less than 5 percent, 
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rubbed; weak medium subangular blocky structure 
Parting to moderate fine granular; very friable; 
primarily herbaceous fibers; about 5 percent mineral 
material; neutral; abrupt smooth boundary. 

Оа2--10 to 17 inches; black (М 2/0) broken face and 
rubbed sapric material; about 5 percent fiber, 
unrubbed, and less than 5 percent, rubbed; dark 
reddish brown (SYR 3/2) stains on faces of реда; 
moderate coarse subangular blocky structure; firm; 
primarily herbaceous fibers; about 5 percent mineral 
material; neutral; abrupt wavy boundary. 

Oa3—17 to 22 inches; black (N 2/0} broken face and 
rubbed sapric material; about 25 percent fiber, 
unrubbed, and less than 5 percent, rubbed; massive, 
very friable; primarily herbaceous fibers; about 5 
percent mineral material; neutral; abrupt smooth 
boundary. 

Оа4—22 to 34 inches; black (М 2/0) broken face and 
tubbed sapric material; about 36 percent fiber, 
unrubbed, and about 5 percent, rubbed; massive; 
very friable; primarily herbaceous fibers; about 5 
percent mineral material; slightly acid; abrupt smooth 
boundary, 

Оа5--34 to 60 inches; black (М 2/0) broken face and 
rubbed sapric material; about 15 percent fiber, 
unrubbed, and about 5 percent, rubbed; massive: 
very friable; primarily herbaceous fibers; about 5 
percent mineral material; thin (1/4 to 1/2 inch) layer 
of gray (10YR 6/1) таг; neutral. 


The organic material is more than 51 inches thick. It is 
primarily herbaceous, but in many pedons it has woody 
fragments throughout. It has hue of 10YR or 7.5YR, 
value of 2 or 3, and chroma of 0 to 3. Reaction ranges 
from medium acid to moderately alkaline. 

The surface tier is typically sapric material, but the 
range includes hemic material. 

The subsurface tier and the bottom tier are dominantly 
sapric material. In some pedons these tiers contain less 
than 10 inches of hemic material or less than 2 inches of 
limnic material. In some pedons a mineral horízon is at a 
depth of 51 to 60 inches. 


Kibbie series 


The Kibbie series consists of deep, somewhat poorly 
drained, moderately permeable soils on lake plains and 
outwash plains. These soils formed in stratified sandy, 
loamy, and sitty glaciofluvial deposits. The slope ranges 
from 0 to 3 percent. 

These soils have a lighter colored surface layer than is 
defined in the range for the Kibbie series, but this 
difference does noi alter their use and behavior. 

The Kibbie soils are similar to Dixboro soils and are 
commonly adjacent to Colwood, Dixboro, and Gilford 
soils on the landscape. The Dixboro soils have less clay 
in the solum and are on positions on the landscape 
similar to those of the Kibbie soils. The Colwood soils 
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are poorly drained and are on slightly lower positions on 
the landscape than the Kibbie soils. The Gilford soits are 
very poorly drained and are on slightly ‘ower positions іп 
the landscape than the Kibbie soils. 

Typical редоп of Kibbie fine sandy loam, 0 to 3 
percent slopes. 1,080 feet west and 1,095 feet north of 
the SE. corner of sec. 33, T. 3 S., R. 1 W., in Summit 
Township: 


Ар—0 to 9 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak coarse subangular blocky structure; very 
friable; slightly acid; abrupt smooth pounaaiy. 

B21t—9 to 18 inches; yellowish brown (10YR 5/4) clay 
loam; common medium faint dark brown (10YR 4/3) 
mottles; moderate medium subangular blocky 
structure; firm; many thick brown (10YR 5/3) and 
few thick light brownish gray (2.5Y 6/2) clay films on 
faces of peds; 2 percent pebbles; slightiy acid; clear 
wavy boundary. 

B221—18 to 27 inches; light olive brown (2.5Y 5/4) fine 
sandy loam; many medium prominent yellowish 
brown (10YR 5/6} mottles; weak medium 
subangular blocky structure; friable; few thin light 
olive brown (2.5Y 5/6) clay films on faces of peds; 
few strata of sandy clay loam; slightly acid; gradual 
wavy boundary. 

B3—27 to 35 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam and loamy fine sand; few fine 
distinct dark reddish brown (5ҮН 3/4), many coarse 
faint light yellowish brown (2.5Y 6/4), and many 
coarse prominent yellowish brown (10YR 5/6) 
mottles; weak fine subangular blocky structure; 
friable; slightly acid; gradual wavy boundary. 

С--35 to 60 inches; brown (10YR 5/3) and light olive 
brown (2.5Y 5/4) stratified very fine sandy loam, fine 
sand, and silt loam; many medium and coarse 
prominent grayish brown (2.5Y 5/2), light olive 
yellow (2.5Y 6/6), and light olive gray (SY 6/2) 
mottles; weak fine platy structure; very friable; 
strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates typically are 30 to 42 inches, but the range is 
24 to 48 inches, The content of pebbles is less than 5 
percent throughout. The solum ranges from medium acid 
to neutral. 

The Ap horizon has color value of 4 moist, and 6 or 
more dry, and chroma of 1 or 2. It is dominantly fine 
sandy loam, but the range includes loam and loamy fine 
sand. Some pedons have ап A2 horizon. 

The B2t horizon has hue of 10YR or 2.5Y, value of 4 
or 5, and chroma of 3 te 6. tt is dominantly clay loam or 
fine sandy loam, but in some pedons it has strata of 
loam, very fine sandy loam, and silt loam. Some pedons 
do not have a B3 horizon. 

The C horizon has color value of 5 or 6 and chroma of 
8 or 4. [t ranges from silt loam to fine sand. It is mildly 
alkaline or moderately alkaline. 
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Lenawee series 


The Lenawee series consists of deep, poorly drained, 
moderately slowly permeable soils on lake plains, 
terraces, and old glacial drainageways and in 
depressional areas on moraines. These soils formed in 
silty and clayey glaciolacustrine sediments. The slope is 
0 to 2 percent. 

The Lenawee soils are commonly adjacent to Del Rey, 
Palms, and Saylesville soils on the landscape. The Del 
Rey soils are somewhat poorly drained. The Saylesville 
soils are well drained. The Del Rey and Saylesville soils 
are on slightly higher positions on the landscape than 
the Lenawee soils. The Palms soils have organic 
material 16 to 50 inches thick and are on slightly lower 
positions on the landscape. 

Typical pedon of Lenawee silt loam, 2,400 feet south 
and 400 feet west of the NE. corner of sec. 8, T. 1 S. R. 
1 E., in Henrietta Township: 


AP 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; friable; neutral; 
abrupt smooth boundary. 

В219—9 to 14 inches; grayish brown (10YR 5/2} silty 
clay loam; common fine prominent strong brown 
(7.5YR 5/6) and few fine faint gray (10YR 5/1) 
mottles; moderate medium subangular blocky 
structure; firm; neutral; clear wavy boundary. 

В229—14 to 34 inches; grayish brown (2.5Y 5/2) silty 
clay loam; many medium prominent strong brown 
(7.5YR 5/6) and common fine distinct gray (10YR 6/ 
1) mottles; strong medium subangular blocky 
structure; firm; neutral; clear wavy boundary. 

B23g—34 to 38 inches; gray (10YR 6/1) silty clay loam 
with strata, 1/8 to 1/2 inch thick, of very fine sand 
and silt loam; many medium prominent strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; firm; mildly alkaline; clear wavy 
boundary. 

Cg—38 to 60 inches; stratified yellowish brown (10YR 5/ 
4) silt loam, silty clay loam, and very fine sand; 
many medium distinct gray (10YR 5/1) and common 
fine distinct strong brown (7.5YR 5/6) mottles; 
massive; firm; strong effervescence; moderately 
alkaline, 


The thickness of the solum and the depth to free 
carbonates range from 25 to 50 inches. The solum 
ranges from medium acid to neutral in the upper part 
and from slightly acid to mildly alkaline in the lower part. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It is dominantly silt loam, but the range 
includes silty clay loam and loam. 

The 82g horizon has hue of 10YR, 7.5YR, ог 2.5Y, 
value of 4 to 6, and chroma of 1 or 2. It is silty clay 
loam, silty clay, or clay loam with strata of silt loam, clay, 
or very fine sand. 
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The Cg horizon has hue of 10YR, 2.5Y, or 5Y, value of 
5 or 6, and chroma of 1 to 6. It is similar in texture to the 
B horizon. It is mildly alkaline or moderately alkaline. 


Leoni series 


The Leoni series consists of deep. well drained soils 
оп moraines, eskers, kames, valley trains, and outwash 
plains. These soils formed in gravelly and cobbly loamy 
glaciofluviat deposits and in the underlying gravelly and 
cobbly sandy deposits. Permeability is moderate in the 
upper part of the subsoil and rapid or moderately rapid in 
the substratum. The slope ranges from 2 to 40 percent. 

The Leoni soils are commonly adjacent to the Boyer, 
Oshtemo, and Riddles soils on the landscape. The Boyer 
and Oshtemo soils have less clay and coarse fragments 
in the Bt horizon. The Riddles soils have less coarse 
fragments in the Bt horizon. The Leoni, Boyer, Oshtemo, 
and Riddles solls are on similar positions on the 
landscape. 

Typical pedon of Leoni gravelly sandy loam, 2 to 6 
percent slopes, 460 feet south and 2,240 feet east of 
the NW. corner of sec. 23, Т. 2 S., R. 1 W., in Blackman 
Township: 


Ар—0 to 11 inches; very dark grayish brown (10YR 3/2) 
gravelly sandy loam, light brownish gray (10YR 6/2) 
dry; moderate mediurn granular structure; friable; 20 
percent pebbles; medium acid; abrupt smooth 
boundary. 

A2—11 to 13 inches; dark brown to brown (7.5YR 4/4) 
gravelly sandy loam; moderate medium subangular 
blocky structure; friable; 25 percent pebbles; neutral; 
clear wavy boundary. 

B21t—13 to 18 inches; dark brown to brown (7.5YR 4/4) 
gravelly sandy clay loam; moderate medium 
subangular blocky structure; firm; discontinuous thin 
clay films on faces of peds and on coarse 
fragments; 35 percent pebbles, 3 percent 
cobblestones; slightly acid; gradual wavy boundary. 

B22t—18 to 29 inches; dark brown to brown (7.5YR 4/4) 
gravelly sandy loam; moderate medium subangular 
blocky structure; firm: continuous thin clay films on 
faces of peds and on coarse fragments; 30 percent 
pebbles, 10 percent cobblestones; neutral; clear 
wavy boundary. 

83—29 to 42 inches; dark brown ta brawn (7.5YR 4/4) 
gravelly sandy loam; weak medium subangular 
blocky structure; friable; 35 percent pebbles, 3 
percent cobblestones; neutral; abrupt irregular 
boundary. 

С--42 to 60 inches; dark yellowish brown (1078 4/4) 
very gravelly loamy sand; single grain; loose; 75 
percent pebbles, 5 percent cobblestones; slight 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 32 to more than 66 inches. 
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Pebbles and cobbles таке up 15 to 40 percent of the А 
horizon and 35 to 75 percent ot the B horizon. The 
solum ranges from medium acid to mildly alkaline. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It is dominantly gravelly or cobbly sandy loam, 
but the range includes gravelly or cobbly loam. Some 
undisturbed areas have an A1 horizon that ranges in 
thickness from 1 to 5 inches, 

The B2t horizon has hue of 10YR, 7.5YR, or 5YR, 
value of 3 10 5, and chroma of 4 to & it is gravelly or 
cobbly sandy clay loam, clay loam, or sandy loam. 

The С horizon has color value of 4 to 6 and chroma of 
2 to 4. It is gravelly or cobbly sand, loamy sand, or 
sandy ісат. It is mildly alkaline or moderately alkaline. 


Marlette series 


The Marlette series consists of deep, well drained, 
moderately and moderately slowly permeable soils on till 
plains and moraines. These soils formed in loamy glacial 
till. The slope ranges from 2 to 12 percent. 

The Marlette soils are similar to Capac soils and are 
commonly adjacent to Capac, Owosso, and Riddles soils 
on the landscape. The Capac soils are somewhat poorly 
drained and are on lower positions on the landscape 
than the Marlette soils. The Owosso soils have less clay 
in the upper part of the solum than the Marlette soils. 
The Riddles soils have a thicker solum than the Marlatte 
Soils and do not have the interfingering of the A horizon 
into the B horizon. The Marlette, Owosso, and Riddles 
soils are on similar positions on the landscape. 

Typical pedon of Marlette loam in an area of Marlette- 
Owosso complex, 6 to 12 percent slopes. 2,500 feet 
east and 1,450 feet south of the NW. corner of sec. 3, T. 
18, R. 3 W., in Springport Township: 


Ар—9 to B inches; dark brown (10YR 4/3) loam; 
moderate fine subangular blocky structure; friable; 5 
percent pebbles; neutral; abrupt smooth boundary. 

B&A—8 to 12 inches; dark yellowish brown (10YR 4/4) 
clay loam (B2); coatings of brown (10YR 5/3) loam 
(A2), white (10YR 8/2) dry, more than 2 millimeters 
thick, on faces of peds; strong moderate subangular 
blocky structure; firm; few thin brown (7.5YR 4/4) 
clay films on taces of peds; 5 percent pebbles; 
slightly acid; clear wavy boundary. 

B21t—12 to 28 inches; dark yellowish brown (10YR 4/4) 
clay loam; strong moderate subangular blocky 
structure; firm; thick continuous brown (7.5ҮН 4/4) 
clay films on faces of peds; 5 percent pebbles; 
slighily acid; clear wavy boundary. 

B22t—28 to 32 inches; dark yellowish brown (10YR 4/4) 
clay loam; weak coarse subangular blocky structure: 
firm; 5 percent pebbles; many thin discontinuous 
brown (7.5YR 4/4) clay films; mildly alkaline; abrupt 
мауу boundary. 

С--32 to 60 inches; brown (10YR 5/3) loam; massive; 
firm; 5 percent pebbles; strong effervescence; mildly 
alkaline. 
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The thickness of the solum and the depth to free 
carbonates range from 25 to 40 inches. The content of 
pebbles and cobbles ranges from 2 to 10 percent 
throughout. In the solum, reaction ranges from medium 
acid to neutral in the upper part and from slightly acid to 
mildly alkaline in the lower part 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. [t is dominantly loam, but the range includes 
sandy loam. Some pedons have an A2 horizon that has 
color value of 5 or 6 and chroma of 2 or 3. This herizon 
is loam or sandy loam. 

In the B&A horizon the A part is similar in color and 
texture to the A2 horizon, The B part is similar in color 
and texture to the B2t horizon. 

The 82! horizon has hue of 7.5YR or 10ҮН, value of 4 
or 5, and chroma of 3 to 6. It is dominantly clay loam, 
but the range includes silty clay loam. 

The C horizon has color value of 4 to 6 and chroma of 
2 or 3. It is mildly alkaline or moderately alkaline. 


Martisco series 


The Martisco series consists of very poorly drained 
soils that formed in less than 16 inches of decomposed 
herbaceous material over marl. These soils are in bogs 
and other depressional areas on glacial drainageways, 
outwash plains, јаке plains, till plains, and moraines. 
Permeability is moderate or moderately rapid in the 
organic material and slow in the substratum. The slope is 
0 to 1 percent. 

The Martisco soils are similar to Edwards soils and are 
commonly adjacent to Edwards and Palms soils on the 
landscape. The Palms soils consist of organic material 
16 to 50 inches thick over loamy material. The Edwards 
Soils have organic material 16 to 50 inches thick over 
тап, The Martisco, Edwards, and Palms soils are on 
Similar topographic positions on the landscape. 

Typical pedon of Martisco muck, 910 feet north and 
660 feet west of the center of sec. 29, T. 35, R. 1 W., 
in Summit Township: 


Oa1—0 to 8 inches; black (10YR 2/1) broken face and 
fubbed sapric material; less than 1 percent fiber; 
moderate medium granular structure; friable; 
primarily herbaceous fibers; about 26 percent 
mineral materiat; few light gray (10YR 7/2) shells 
and shell fragments; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

Lca1—-8 to 15 inches; light gray (10YR 7/1) and white 
(10YR 8/1) marl; common medium distinct very раје 
brown (10YR 7/4) and prominent yellow (10YR 7/6) 
mottles; weak coarse subangular blocky structure; 
friable; few light gray (10YR 7/1) shells and shell 
fragments; few dark gray (10YR 4/1) organic stains; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

Lca2—15 to 40 inches; gray (10YR 6/1) and white 
(10YR 8/1) marl; low fine prominent yellow (10YR 
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7/6) тошез; massive; friable; few light gray (10YR 

7/1) shells and shell fragments; few black (10YR 2/ 
1) organic stains; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

Lca3—40 to 60 inches; gray (10YR 5/1) and light gray 
(10YR 6/1) marl; massive; friable; few light gray 
(10YR 7/1) shells and shell fragments; violent 
effervescence; moderately alkaline. 


The depth to the (са horizon and the thickness of the 
histic epipedon range from 8 to 15 inches. In the Оа1 
horizon, reaction ranges from slightly acid to moderately 
alkaline. In the Lea horizon, reaction ranges from neutral 
to moderately alkaline. In some pedons the marl is 
underlain by mineral deposits at a depth of more than 32 
inches. 


Napoleon series 


The Napoleon series consists of deep, very poorly 
drained, moderately and moderately rapidly permeable 
organic soils in bogs and other depressional areas on 
glacial drainageways, outwash plains, lake plains, till 
plains, and moraines. These soits formed in decomposed 
herbaceous material. The slope is 0 to 2 percent. 

The Napoleon soils are commonly adjacent to Arkport, 
Okee, and Palms soils on the landscape. The Arkport 
and Okee soils do not have an organic horizon, are well 
drained, and are on higher positions on the landscape 
than the Napoleon soils. The Palms soils have 16 to 50 
inches of mucky material over loamy material and are 
less acid than the Napoleon soils. The Palms and 
Napoleon soils are on similar positions on the landscape. 

Typical pedon of Napoleon muck, 1,310 feet south of 
the NE. corner of sec, 8, T. 4 $., R. 1 E., in Columbia 
Township: 


Oa1—0 to 5 inches; black (N 2/0) broken face and 
rubbed sapric material; about 5 percent fiber 
unrubbed, 2 percent rubbed; moderate fine granular 
structure; very friable; primarily herbaceous fibers; 
about 5 percent mineral material; extremely acid (pH 
4.0 in calcium chloride); clear smooth boundary. 

Оа2--5 to 10 inches; dark brown (7.5YH 3/2) broken 
face, very dark brown (10YR 2/2) rubbed sapric 
material; about 40 percent fiber unrubbed, about 10 
percent rubbed; weak medium platy structure; 
friable; primarily herbaceous fibers; less than 5 
percent mineral material; extremely acid (pH 4.0 in 
calcium chloride); clear smooth boundary, 

Oe1—10 to 26 inches; dark brown (7.5YR 4/4) broken 
face, very dark brown (10YR 2/2) rubbed ћетјо 
material; about 80 percent fiber unrubbed, about 25 
percent rubbed; weak thick platy structure; friable; 
primarily herbaceous fibers; less than 5 percent 
mineral material; extremely acid (pH 4.2 in calcium 
chloride); gradual smooth boundary. 

Oe2— 26 to 60 inches; dark brown (10YR 3/3) broken 
face, very dark brown (10YR 2/2) rubbed hemic 
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material; about 60 percent fiber unrubbed, about 20 
percent rubbed; massive; friable; primarily 
herbaceous fibers; less than 5 percent mineral 
material; extremely acid (pH 4.4 in calcium chloride), 


The organic material is more than 51 inches thick. It is 
primarily herbaceous, but in many pedons it has woody 
fragments throughout. Some pedons have sphagnum 
moss up to 6 inches thick on the surface. 

The surface tier is typically sapric material, but the 
range includes hemic material. 

The subsurface tier and the bottom tier are dominantly 
hemic material. They have hue of 5YR, 7.5YR, or 10YR, 
value of 2 to 5, and chroma of 1 to 4. In some редопз 
these tiers contain less than 10 inches of sapric material. 

In some pedons mineral horizons are at a depth of 51 
to 60 inches. 


Okee series 


The Okee series consists of deep, well drained soils 
that are moderately rapidly permeable in the surface and 
subsurface layers and modertely permeable in the 
subsoil and substratum. These soils are on moraines and 
till plains. They formed in sandy and loamy glacial drift. 
The slope ranges from 2 to 25 percent. 

The Okee soils are similar to Arkport and Ormas soils 
and are commonly adjacent to Arkport, Dixboro, 
Hillsdale, and Riddles soils on the landscape. The 
Arkport soils have a B horizon that consists of lamellae. 
The Ormas soils have less clay in the lower part of the 
solum and in the substratum, The Hillsdale and Riddles 
soils have more clay throughout the pedon. The Ormas, 
Arkport, Hillsdale, and Riddles soils are well drained and 
are on positions on the landscape similar to those of the 
Okee soil. The Dixboro soils are somewhat poorly 
drained and are on lower positions on the landscape 
than the Okee soils. 

Typical pedon of Okee loamy fine sand in an area of 
Arkpori-Okee loamy fine sands, 2 to 6 percent slopes, 
1,720 feet east and 400 feet north of the SW. corner of 
sec. 17, T. 4 S., R. 2 W., in Hanover Township: 


Ap— to 8 inches; dark brown (10YR 4/3) loamy fine 
sand; weak fine granular structure; very friable; 
slightly acid; abrupt smooth boundary. 

A2—8 to 24 inches; yellowish brown {10YR 5/6) loamy 
fine sand; weak fine subangular blocky structure; 
very friable; medium acid; gradual smooth boundary. 

B21t—24 to 40 inches; dark yellowish brown (10YR 4/6) 
sandy loam; moderate coarse subangular blocky 
structure; few thin clay films on faces of peds; 
friable; medium acid; clear wavy boundary. 

B22t—40 to 52 inches; dark yellowish brown (10YR 4/4) 
sandy loam; many thin dark brown (7.5YR 4/4) clay 
films on faces of peds; moderate coarse subangular 
blocky structure; friable; 10 percent pebbles; 
medium acid; clear wavy boundary. 
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83—52 to 58 inches; dark brown (10YR 4/3) loamy 
sand; moderate fine subangular blocky structure; 
very friable; 10 percent pebbles; medium acid; 
abrupt wavy boundary. 

1С—58 to 66 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; very friable; 15 percent pebbles; 
strong effervescence; mildly alkaline 


The thickness of the solum and the depth to free 
carbonates range from 30 to 60 inches. Coarse 
fragments make up 0 to 10 percent of the solum and 0 
to 30 percent of the IIC horizon. The зојит ranges from 
medium acid to neutral in the upper part and from 
medium acid to mildly alkaline in the lower part. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 to 4. It is dominantly loamy fine sand, but the range 
includes loamy sand. 

The A2 horizon has color value and chroma of 4 to 6. 
It is sand, loamy sand, or loamy fine sand 

The B2t horizon has hue of 10YR ог 7.5YR, value of 4 
or 5, and chroma of 4 to 8. It is sandy ciay loam, sandy 
loam, or loam. 

The ПС horizon has color value of 5 or 6 and chroma 
of 3 or 4. It is sandy loam or loamy sand. It is mildly 
alkaline or moderately alkaline. 


Ormas series 


The Оптаз series consists of deep, well drained soils 
that are moderately rapidly permeable in the solum and 
very rapidly permeable in the substratum. These soils 
are on moraines, eskers, outwash plains, and till plains. 
They formed in sandy and loamy glacial drift. The slope 
ranges from 0 to 25 percent, 

The Ormas soils are similar to Okee soils and are 
commonly adjacent to Boyer, Oshterno, and Spinks soils 
on the landscape. The Okee soils have more clay in the 
substratum than the Ormas soils. The Boyer and 
Oshtemo soils have more clay in the upper 20 inches of 
the pedon. The Spinks soils have a 8 horizon that 
consists of lamellae. The Boyer, Oshtemo, Spinks, and 
Ormas soils are on similar positions on the landscape. 

Typical pedon of Ormas loamy sand in an area of 
Ormas-Spinks complex, 0 to 6 percent slopes, 1,700 feet 
west of the center of sec. 10, T. 4 S., R. 2 E., in Norvell 
Township: 


Ap 一 0 to 11 inches; dark brown (10YR 3/3) loamy sand, 
рае brown (10YR 6/3) dry; weak fine subangular 
blocky structure; very friable; 5 percent pebbles; 
neutral; abrupt smooth boundary. 

A2—11 to 21 inches; yellowish brown (10YR 5/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; 5 percent pebbles; neutral; abrupt wavy 
boundary. 

B211—21 to 26 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate fine subangular blocky structure; 
friable; 5 percent pebbles; common thin clay films; 
neutral; clear wavy boundary. 


93 


B22t—26 to 29 inches; dark brown (7.5ҮН 4/4) sandy 
clay loam; moderate medium subangular blocky 
structure; friable; 5 percent pebbles; common thin 
clay films; neutral; clear wavy boundary. 

B31—-29 to 42 inches; dark brown (7.5YR 4/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; 1 percent pebbles; neutral; clear маму 
boundary. 

B32t—42 to 45 inches; dark brown (7.5YR 4/4) gravelly 
sandy loam; weak fine subangular blocky structure; 
very friable; 15 percent pebbles; few thin clay films; 
neutral; abrupt irregular boundary. 

IIC—45 to 60 inches; pale brown (10YR 6/3) gravelly 
sand; single grain; loose; 30 percent pebbles; violent 
effervescence; moderately alkaline. 


The thickness of the solum and the depth 1c free 
carbonates range from 45 to 80 inches. The content of 
pebbles ranges from 15 to 30 percent in the lower part 
of the solum and in the C horizon. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. The A2 horizon has color value of 4 or 5 and 
chroma of 3 or 4. Reaction in the A horizon ranges from 
medium acid to neutral. Some pedons do not have an 
A2 horizon. 

The B2t horizon has hue of 10YR, 7.5YR, or 5YR, 
value of 4 or 5, and chroma of 3 to 6. It is sandy loam or 
sandy clay loam, or gravelly phases of these textures. 
Reaction in the B horizon ranges from medium acid to 
neutral. Some pedons do not have a B3 horizon. Some 
pedons have a sand or loamy sand B1 horizon. 

The C horizon has color value of 5 or 6 and chroma of 
3 to 6. It is sand or gravelly sand. It is mildly alkaline or 
moderately alkaline. 


Oshtemo series 


The Oshtemo series consists of deep, well drained 
soils that are moderately rapidly permeable in the upper 
Part of the solum, rapidly permeable in the lower part of 
the solum, and very rapidly permeable in the substratum. 
These soils ara on outwash plains, valley trains, and 
moraines. They formed in sandy and loamy glaciofluvial 
deposits. The siope ranges from 0 to 18 percent. 

The Oshtemo soils are similar to Boyer and Hillsdale 
soils and are commonly adjacent to Boyer, Brady, Leoni, 
and Spinks soils on the landscape. The Boyer soils have 
a thinner and less acid solum, The Hillsdale soils do not 
have a substratum of sand and gravel. The Brady soils 
are somewhat poorly drained and are on slightly lower 
Positions on the landscape than the Oshtemo soils. 
Leoni soils have more clay, and they have more pebbles 
and cobbles in the Bt horizon. The Spinks soils have 
more sand in the solum. The Boyer, Leoni, Hillsdale, 
Spinks, and Oshtemo soils are on similar positions on 
the landscape. 

Typical pedon of Oshtemo sandy loam in an area of 
Boyer-Oshtemo sandy loams, 1 to 6 percent slopes, 
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1,060 feet south and 30 feet east of the NW. corner of 
sec. 8, T. 3 S., R. 2 E., in Grass Lake Township: 


Ap—0 to 10 inches; dark brown {10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; moderate fine 
subangular blocky structure; very friable; 5 percent 
pebbles; slightly acid, abrupt smooth boundary. 

A2—10 to 17 inches; yellowish brown (10YR 5/4) sandy 
loam, maderate fine subangular blocky structure; 
friable; 5 percent pebbles: slightly acid; clear wavy 
boundary. 

B211—17 to 23 inches; strong brown (7.5YR 5/6) 
gravelly sandy loam; moderate fine subangular 
blocky structure; friable; 27 percent pebbles; slightly 
acid; clear wavy boundary. 

B22t—23 to 28 inches; yellowish red (SYR 4/6) gravelly 
sandy clay loam; moderate medium subangular 
blocky structure; firm; clay bridging between sand 
grains; common thin clay films on faces of peds and 
pebbles; 23 percent pebbles; neutral; clear wavy 
boundary. 

83—28 to 50 inches; strong brown (7.5YR 5/6) sand; 
single grain; loose; and dark brown (7.5YR 4/4) 
loamy sand lamellae 1/8 to 1 inch in thickness; 
weak fine subangular blocky structure; very friable; 1 
percent pebbles; neutral; abrupt wavy boundary. 

ІС--50 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grain; loose; 50 percent 
pebbles; strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 40 to 60 inches. The solum is 1 
to 30 percent pebbles and cobbles and is strongly acid 
to neutral. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. It is dominantly sandy loam, but the range 
includes (сату sand. The A2 horizon has chroma of З to 
6. It is sandy loam or loamy sand. 

The B2t horizon has hue of 1078, 7.5YR, or 5YR, 
value of З to 5, and chroma of 3 to ê. It is sandy loam, 
sandy clay loam, or gravelly phases of these textures. 

The IIC horizon has color value of 4 or 5 and chroma 
of 2 to 4. it is mildly alkaline or moderately alkaline. 


Owosso series 


The Owosso series consists of deep, well drained soils 
that are moderately rapidly permeable in the upper part 
of the solum and moderately slowly permeable in the 
lower part of the selum and in the substratum. These 
soils are on til plains and moraines. They formed in 
loamy glaciofluvial deposits and in the underlying loamy 
glacial till. The slope ranges from 2 to 12 percent. 

The Owosso soils are similar to Riddles soils and are 
commonly adjacent to Capac, Marlette, and Riddles soils 
on the landscape. The Riddles, Capac, and Marlette 
soils have more clay in the upper part of the solum. The 
Capac soils are somewhat poorly drained and are on 
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slightly lower positions on the landscape than the 
Owosso soils. The Marlette, Riddles, and Owosso soils 
are on similar positions on the landscape. 

Typical pedon of Owosso sandy loam in an area of 
Marlette-Owosso complex, 6 to 12 percent slopes, 2,400 
feet east and 1,100 feet south of the NW. corner of sec. 
3, T. 1 S., R. 3 W., in Springport Township: 


Ap—0 to 8 inches; dark brown (10YR 4/3) sandy loam; 
weak fine subangular blocky structure; very friable; 5 
percent pabbles; slightly acid; abrupt smooth 
boundary. 

В1—8 to 12 inches; dark brown (7.5YR 4/4) sandy loam; 
weak medium subangular blocky structure; very 
friable; 5 percent pebbles; slightly acid; clear smooth 
boundary. 

B21t—12 to 26 inches; dark brown (7.5YR 4/4) sandy 
loam, moderate medium subangular blocky 
structure; friable; many thin dark brown (7.5YR 4/4) 
clay films on faces of peds; 5 percent pebbles; 
slightly acid; abrupt wavy boundary. 

B221—26 to 32 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate medium subangular blocky 
structure; firm; many thin dark brown (7.5YR 4/4) 
clay films on faces of peds; 5 percent pebbles; 
neutral; abrupt wavy boundary. 

IIB23t—32 to 43 inches; dark brown (10YR 4/3) clay 
loam; moderate medium subangular blocky 
structure; firm; continuous dark yellowish brown 
(10YR 4/4) clay films on faces of peds; 5 percent 
pebbles; neutral; clear wavy boundary. 

ІС--43 to 60 inches; yellowish brown (10YR 5/4) loam; 
massive; friable; 5 percent pebbles; slight 
effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 50 inches. The IIB horizon 
is at a depth of 20 to 40 inches. The content of pebbles 
ranges from 2 to 10 percent throughout. The solum 
ranges from strongly acid to neutral. 

The Ap horizon has color value of 3 to 5 and chroma 
of 2 or 3. It is sandy loam or fine sandy loam. Some 
pedons have an A2 horizon. 

The B2t horizon has hue of 7.5YR ог 10YR, value of 4 
or 5, and chroma of 3 to 6. It is dominantly sandy loam 
or sandy clay loam, but the range includes fine sandy 
loam. 

The IIB2t horizon is similar in color to the B2t horizon. 
It is dominantly clay loam, but the range includes loam. 

The IIC horizon has color value of 4 to 6 and chroma 
of 3 or 4. It is dominantly ioam, but the range includes 
clay loam. It is mildly alkaline сх moderately alkaline. 


Palms series 


The Palms series consists of deep, very poorly drained 
soils that formed in decomposed herbaceous material 
and in the underlying loamy mineral deposits. Those 
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soils are in bogs and other depressional areas on glacial 
drainageways, outwash plains, lake plains, till plains, and 
moraines. Permeability is moderately slow to moderately 
rapid in the organic material and moderate in the 
substratum. The slope is 0 to 2 percent. 

The Palms soils are similar to Henrietta and Houghton 
soils and are commonly adjacent to Edwards, Henrietta, 
Houghton, and Martisco soils on the landscape, The 
Henrietta soils have less than 16 inches of organic 
material over loamy material. The Houghton soils have 
more than 51 inches of organic material. The Edwards 
soils have 16 to 51 inches of organic material over mart. 
The Martisco soils have 8 to 16 inches of organic 
material over marl. The Henrietta, Houghton, Edwards, 
Martisco, and Palms soils are on similar positions on the 
landscape. 

Typical pedon of Palms muck, 660 feet east and 50 
feet north of the center of sec. 1, T. 4 $, В. 1 W., in 
Liberty Township: 


Оа1—0 to 5 inches; black (N 2/0) broken face and 
rubbed sapric material; about S percent fiber 
unrubbed, less than 5 percent rubbed; weak fine 
subangular blocky structure parting to moderate 
medium granular; very friable; primarily herbaceous 
fibers; about 10 percent mineral material; neutral; 
abrupt smooth boundary. 

Oa2— to 16 inches; black (SYR 2/1) broken face, black 
(N 2/0) rubbed sapric material; about 15 percent 
fiber unrubbed, fess than 1 percent rubbed; raddish 
brown (5YR 4/4} and yellowish red (5YR 4/8) stains 
on faces of peds; moderate medium subangular 
blocky structure parting to moderate medium 
granular; friable; primarily herbaceous fibers; about 5 
percent mineral material; neutral; abrupt smooth 
boundary. 

Oa3—16 to 23 inches; black (М 2/0) broken face and 
rubbed sapric material; about 20 percent fiber 
unrubbed, less than 1 percent rubbed: massive; very 
friable; primarily herbaceous fibers; about 5 percent 
mineral material; neutral; clear wavy boundary. 

Оа4—23 to 30 inches; black (N 2/0) broken face and 
rubbed sapric material; about 30 percent fiber 
unrubbed, less than 5 percent rubbed; massive; very 
friable; primarily herbaceous fibers; about 5 percent 
minera! material; mildly alkaline; abrupt smooth 
boundary. 

Оа5—30 to 32 inches; black (N 2/0) broken face and 
rubbed sapric material; about 10 percent fiber 
unrubbed, less than 1 percent rubbed; massive; 
friable; primarily herbaceous fibers; about 50 percent 
minerai material; mildly alkaline; clear smooth 
boundary. 

ІС16--32 to 46 inches; grayish brown (1078 5/2) and 
brown (10YR 5/3) sandy loam; common fine 
Prominent strong brown (7.5YR 5/6) mottles; 
massive; friable; about 15 percent pebbles; strong 
effervescence; moderately alkaline: abrupt wavy 
boundary. 


95 


IIIC2g—46 to 60 inches; grayish brown (10YR 5/2) 
loamy sand; common medium faint brown (10YR 5/ 
3) and many medium prominent brownish yellow 
(10YR 6/6) and strong brown (7.5YR 5/6) mottles; 
massive, very friable; about 10 percent pebbles; 
Strong effervescence; moderately alkaline. 


The organic material is 16 to 50 inches deep, It is 
primarily herbaceous, but in many pedons it has woody 
fragments throughout. The organic material has hue of 
10YR, 7.5 YR, ог 5YR, value of 2 or 3, and chroma of 0 
to 3. Reaction ranges from strongly acid to mildly 
alkaline. 

The surface tier is typically sapric material, but the 
range includes hemic material. 

The subsurface tier and the bottom tier are dominantly 
sapric material. Some pedons have less than 10 inches 
of hemic material in these tiers. Some pedons have less 
than 2 inches of limnic material above the НСд horizon. 

The IICg horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 4 to 7, and chroma of 1 or 2, It is sandy loam, fine 
sandy loam, loam, silt loam, or clay loam. Reaction 
ranges from slightly acid to moderately alkaline. Some 
pedons do not have a IIICg horizon. 


Riddles series 


The Riddles series consists of deep, weli drained, 
moderately permeable soils on till plains and moraines. 
These soils formed in loamy glacial till. The slope ranges 
from 0 to 30 percent. 

The Riddles soils are similar to Owosso soils and are 
commonly adjacent to Barry, Hillsdale, and Leoni soils 
on the landscape. The Owosso soils have less clay in 
the upper part of the solum than the Riddles soils. The 
Barry soils are poorly drained and are on lower positions 
on the landscape than the Riddles soils. The Hillsdale 
Soils have less clay in the solum. The Leoni soils have 
more pebbles and cobbles in the solum. The Hillsdale, 
Leoni, and Riddles sails are on similar positions on the 
landscape. 

Typical pedon of Riddles sandy loam, 2 to 6 percent 
slopes, 2,440 feet north and 360 feet east of the SW. 
corner of sec. 31, T. 3 $., В. 1 W., in Summit Township: 


Ар—0 to 9 inches; dark brown (10YR 4/3) sandy loam; 
moderate fine subangular blocky structure; friable; 5 
percent pebbles; medium acid; abrupt smooth 
boundary. 

А2—9 to 13 inches; yellowish brown (10YR 5/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; dark brown (10YR 4/3) worm 
casts; 5 percent pebbles; medium acid; clear wavy 
boundary. 

B2it—13 to 19 inches; yellowish brown (10YR 5/6) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; common thin dark brown 
(7.5YR 4/4) clay films on faces of peds; few fine 
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prominent dark reddish brown (5YR 3/2) stains оп 
faces of peds; 5 percent pebbles; medium acid; 
Clear wavy boundary. 

B22t—19 to 31 inches; yellowish brown (10YR 5/6) clay 
loam; strong medium subangular blocky structure; 
firm; continuous moderately thick dark brown (7.5YR 
4/4) clay films on faces of peds; common fine 
distinct dark reddish brown (SYR 3/2) stains on 
faces of peds; 5 percent pebbles; medium acid; 
abrupt wavy boundary. 

B231—31 to 44 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; common thin dark brown 
(7.5YR 4/4) clay films on faces of peds; 5 percent 
pebbles; medium acid; gradual wavy boundary. 

B3—44 to 54 inches; yellowish brown (10YR 5/4) sandy 
loam; weak fine subangular blocky structure; friable; 
10 percent pebbles; slightly acid; clear wavy 
boundary. 

C—54 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; 3 percent pebbles; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 40 to 70 inches. The content of 
pebbles is 0 to 10 percent throughout. The solum ranges 
from strongly acid to neutral. 

The Ap horizon has color value of 4 or 5 and chroma 
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is 
dominantly sandy loam, but the range includes loam. The 
A2 horizon has color value of 5 or 6 and chroma of 3 or 
4. It is dominantly sandy loam, but the range includes 
loam. Some pedons do not have ап A2 horizon. 

The B2t horizon has hue of 10YR ог 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is dominantly sandy clay 
loam or clay loam, but in some pedons it has layers of 
sandy loam and loam. Some pedons do not have a B3 
horizon 

The C horizon has color value of 5 or 6 and chroma of 
3 or 4. It is dominantly sandy юат, but the range 
includes loam and layers of loamy sand. It is mildly 
alkaline or moderately alkaline. 


Saylesville series 


The Saylesville series consists of deep, well drained, 
moderately slowly permeable soils on lake plains, 
terraces, and depressional areas on moraines. These 
soils formed in silty and clayey glaciolacustrine 
sediments. The slope ranges from 2 to 8 percent. 

The Saytesville soils are similar to Del Rey soils and 
are commonly adjacent to Arkport, Del Rey, and Okee 
soils on the landscape. The Del Rey soils are somewhat 
poorly drained and are on slightly lower positions on the 
landscape than the Saylesville soils. The Arkport and 
Okee soils have more sand than the Saylesville soils and 
are on positions on the landscape similar to those of the 
Saylesville soils. 


Soil survey 


Typical pedon of Saylesville silt loam, 2 to 8 percent 
slopes, 1,960 feet east and 780 feet north of the SW. 
corner of sec. 27, T. 1 $., R. 2 E., in Waterloo Township: 


Ap— to 8 inches; dark grayish brown (10YR 4/2) silt 
loam; weak fine subangular blocky structure; friable; 
1 percent pebbles; slightly acid; abrupt smooth 
boundary. 

A2—8 to 10 inches; brown (10YR 5/3) loam; weak thin 
platy and moderate medium subangular blocky 
structure; friable; 1 percent pebbles; slightly acid; 
abrupt wavy boundary. 

B211—10 to 15 inches; yellowish brown (10YR 5/4) silty 
clay loam; moderate fine and medium subangular 
blocky structure; firm; many thin dark yellowish 
brown (10YR 4/4) clay films on faces of peds; few 
black (10YR 2/1) stains on faces of peds; 1 percent 
pebbles; slightly acid; clear wavy boundary. 

B221—15 to 22 inches; dark brown (10YR 4/3) silty clay 
loam; moderate medium angular blocky structure 
parting to strong fine angular blocky; firm; many thin 
clay films on faces of peds; few black (10YR 2/1) 
stains on faces of peds; 1 percent pebbles; neutral; 
abrupt smooth boundary. 

C—22 to 60 inches; brown (10YR 5/3) silty ctay loam; 
weak fine subangular blocky structure; firm; few light 
gray (10YR 7/2) lime coatings on faces of peds; 
strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 40 inches. The content of 
pebbles ranges from 0 to 5 percent throughout. The 
solum ranges from medium acid to mildly alkaline. 

The Ap horizon has color value of 4 or 5. It is 
dominantly silt loan, but the range includes loam. The 
A2 horizon has color value of 4 to 6 and chroma of 2 or 
3. It is loam or siit loam. 

The 821 horizon has color value of 4 or 5 and chroma 
of 3 or 4. И is silty clay loam or silty clay. 

The C horizon has color value of 4 or 5 and chroma of 
3 or 4. It is dominantly silty clay loam. In some pedons it 
has thin layers of silt, silty clay, and very fine sandy 
loam. 


Sebewa series 


The Sebewa series consists of deep, poorly drained 
soils that are moderately permeable in the solum and 
rapidly permeabie in the substratum. These soils are on 
outwash plains, valley trains, and terraces. They formed 
in loamy glaciofluvial deposits and in the underlying 
sandy glacial drift. The slope is 0 to 2 percent. 

The Sebewa soils are similar to Colwood soils and are 
commonly adjacent to Brady, Colwood, and Gilford soils 
on the landscape. The Colwood soils have more silt in 
the pedon. The Brady soils are somewhat poorly drained 
and are on slightly higher positions on the landscape 
than the Sebewa soils. The Gilford soils have less clay in 
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the B horizon. The Colwood, Gilford, and Sebewa soils 
are on similar positions on the landscape. 

Typical pedon of Sebewa loam, 1,860 feet east and 
255 feet south of the NW. corner of sec. 30, T. 2S, R. 1 
W., in Blackman Township: 


Ap— to 10 inches; black (10YR 2/1) loam, gray (10YR 
5/1) dry; moderate fine subangular blocky structure; 
friable; slightly acid; abrupt smooth boundary. 

A129—10 to 15 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry, moderate fine subangular 
blocky structure; friable; neutral; clear wavy 
boundary. 

В2119—15 to 26 inches; dark gray (10YR 4/1) clay loam; 
common fine prominent strong brown (7.5YR 5/6} 
mottles; coarse medium subangular blocky structure; 
firm; continuous thick very dark gray (10YR 3/1) 
clay films on faces of peds; 2 percent pebbles; 
neutral; clear wavy boundary. 

B22tg—26 to 33 inches; gray (10YR 5/1) clay loam; 
common medium prominent strong brown (7.5YR 5/ 
6) mottles; moderate medium subangular blocky 
Structure; firm; continuous thick very dark gray 
(ҮН 3/1) clay films on faces of реда; 2 percent 
pebbles; neutral; clear wavy boundary. 

B3g—83 to 35 inches; gray (10YR 5/1) sandy loam; fine 
medium prominent yellowish brown (10YR 5/6) 
mottles; fine medium subangular blocky structure; 
friable; 2 percent pebbles; neutral; clear wavy 
boundary. 

1С19—35 to 50 inches; gray (10YR 6/1) sand; single 
grain; loose; slight effervescence; 10 percent 
pebbles; mildly alkaline; abrupt wavy boundary. 

1С29—50 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; 10 percent pebbles; strong 
effervescence; moderately alkaline. 


The solum is 20 to 40 inches thick. Free carbonates 
are at a depth of 18 to 36 inches. The mollic epipedon is 
10 to 15 inches thick. The content of pebbles ranges 
from 0 to 15 percent in the upper part of the solum, from 
5 to 25 percent in the lower part of the solum, and from 
5 to 60 percent in the IIC horizon. The solum ranges 
from slightly acid to mildly alkaline. 

The Ap horizon has color value of 2 or 3 and chroma 
of 1 or 2. It ranges in thickness from 8 to 11 inches. It is 
dominantly loam, but the range includes sandy loam. The 
А129 horizon has color value of 2 or З and chroma of 1 
or 2. It is dominantly loam, but the range includes sandy 
loam. Some pedons do not have an A12g horizon. 

The B2tg horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 4 to 6, and chroma of 1 or 2. It is dominantly clay 
loam, but the range includes sandy clay loam, gravelly 
clay loam, and gravelly (oam. Some pedons do not have 
a B3g horizon. 

The IICg horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 5 or 6, and chroma of 1 or 2. It is sand or gravelly 
sand. It is mildly alkaline or moderately alkaline. 
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Spinks series 


The Spinks series consists of deep, well drained, 
moderately rapidly and rapidly permeable soils on 
moraines, eskers, outwash plains, and till plains. These 
soils formed in sandy glaciofluvial deposits. The slope 
ranges from 0 to 25 percent. 

The Spinks soils are similar to Arkport soils and are 
commonly adjacent to Boyer, Ormas, and Oshtemo soils 
on the landscape. The Arkport soils have a B horizon 
that consists of lamellae. The Boyer, Ormas, and 
Oshterno soils have finer textured, continuous Bt 
horizons that typically contain more gravel. The Arkport, 
Boyer, Ormas, Oshtemo, and Spinks soils are on similar 
positions on the landscape. 

Typical pedon of Spinks sand, 0 to 6 percent slopes, 
100 feet south and 1,910 feet east of the center ol sec. 
36, T. 3 S., R. 1 W., in Summit Township: 


Ap— to 6 inches; dark brown (10YR 4/3) sand; 
moderate fine granular structure; very friable; 
medium acid; abrupt smooth boundary. 

А21—6 to 18 inches; brownish yellow (10YR 6/6) sand; 
single grain; loose; medium acid; gradual wavy 
boundary. 

A22—18 to 29 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; medium acid; abrupt wavy 
boundary. 

A&B—29 to 60 inches; light yellowish brown (10YR 6/4) 
sand (А2); single grain; loose; bands of dark brown 
(7.5УВ 4/4) fine sand (B2t); weak medium 
subangular blocky structure; friable; discontinuous 
bands, 1 inch to 5 inches thick, that have a 
cumulative thickness of more than 6 inches; slightly 
acid. 


The thickness of the solum and the depth to free 
carbonates range from 40 to more than 60 inches. The 
content of pebbles ranges from 0 to 15 percent 
throughout. The solum ranges from medium acid to 
miidly alkaline. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It is dominantly sand, but the range includes 
fine sand and loamy sand. The A2 horizon has color 
value of 5 or 6 and chroma of 4 to 6. It is sand, fine 
sand, or loamy sand. 

In the A&B horizon the A part is similar in color and 
texture to the A2 horizon. The B part has hue of 10YR or 
7.БҮН, value of 4 or 5, and chroma of 4 to 6. The bands 
of the B part are dominantly sand, but the range includes 
loamy sand and loamy fine sand, These bands are 1/8 
inch to 5 inches thick, are often discontinuous, and have 
cumulative thickness of more than 6 inches. The first 
band of the B horizon is at a depth of 15 to about 36 
inches. 
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Teasdale series 


The Teasdale series consists of deep, somewhat 
poorly drained, moderately permeable soils on till plains 
and moraines. These soils formed in loamy glacial tilt. 
The slope ranges from 0 to 3 percent. 

The Teasdale soils are commonly adjacent to Barry, 
Hillsdale, and Riddles soils on the landscape. The Barry 
soils are poorly drained and are on lower positions on 
the landscape than the Teasdale soils. The Hillsdale and 
Riddies soils are well drained and are on higher 
positions on the landscape than the Teasdale soils. 

Typical pedon of Teasdale fine sandy loam, 0 to 3 
percent slopes, 1,400 feet west and 600 feet south of 
the NE. comer of sec. 3, T. 3 S., R. 2 W., in Spring Arbor 
Township: 


Ар--0 to 9 inches; dark brown (10YR 3/3) fine sandy 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure, friable; 5 percent 
cobbles, 2 percent pebbles; medium acid; abrupt 
smooth boundary. 

A2—9 to 13 inches; yellowish brown (10YR 5/4) fine 
sandy loam; few fine faint dark yellowish brown 
(10YR 4/4) and common medium faint brown (10YR 
5/3) and pale brown (10YR 6/3) mottles; moderate 
thin platy structure parting to weak medium granular; 
friable; 2 percent cobbles, 2 percent pebbles; 
strongly acid; gradual wavy boundary. 

B&A—13 to 24 inches; brown (10YR 5/3) fine sandy 
loam (A2), gray (10YR 7/2) dry; weak medium 
granular structure; friable; interfingering into dark 
yellowish brown (10YR 4/4) fine sandy loam (B); 
common medium faint grayish brown (10YR 5/2) 
and common medium distinct strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
Structure; friable; 10 percent cobbles, 7 percent 
pebbles; strongly acid; clear wavy boundary. 

B211—24 lo 43 inches; dark brown (7.5YR 4/4) fine 
sandy loam; many medium distinct strong brown 
(7.5YR 5/6) and common medium distinct grayish 
brown (10YR 5/2) and light brownish gray (10YR 6/ 
2) mottles; moderate coarse subangular blocky 
Structure; friable; thin dark brown (10YR 4/3) 
coatings on faces of peds in the upper 10 inches of 
the horizon; thin discontinuous dark grayish brown 
(10YR 4/2) clay films; 5 percent cobbles, 5 percent 
pebbles; strongly acid; gradual wavy boundary. 

B22t—43 to 55 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; common medium distinct yellowish 
brown (10YR 5/6} and fow coarse distinct light 
brownish gray (10YR 6/2) motiles; moderate coarse 
subangular blocky structure; friable; thick continuous 
very dark grayish brown (10YR 3/2) clay films; 5 
percent cobbles, 5 percent pebbles; slightly acid; 
gradual wavy boundary. 

C—55 to 65 inches; yellowish brown (10YR 5/4) fine 
sandy loam: few fine distinct yellowish brown (10YR 
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5/6) mottles; massive; friable; 10 percent cobbles, 5 
percent pebbles; slight effervescence; moderately 
alkaline. 


The solum is 40 to 60 inches thick. Free carbonates 
are at a depth of 40 to more than 60 inches. The 
content of pebbles and cobbles ranges from 2 to 20 
percent throughout. 

The Ap horizon has color value of 3 or 4 and chroma 
of 2 or 3. It is dominantly fine sandy loam, but the range 
includes loam and sandy loam. The А? horizon has color 
value of 5 or 6 and chroma of 2 to 5. It is similar in 
texture to the Ap horizon. The A horizon ranges from 
strongly acid to slightly acid. 

In the B&A horizon, coatings of A2 material, 2 to 5 
millimeters thick, are on the vertical faces of peds. The B 
part has hue of 10YR or 7.5YR, value of 4 or 5, and 
chroma of 3 to 6. It is fine sandy loam, loam, sandy 
loam, or the gravelly or cobbly phases. 

The B2t horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is fine sandy loam, sandy 
loam, loam, clay loam, or the gravelly or cobbly phases. 
Reaction ranges from strongiy acid to neutral. 

The С horizon is fine sandy loam, sandy loam, or the 
gravelly and cobbly phases. Reaction ranges from 
neutral to moderately alkaline. 


Wauseon series 


The Wauseon series consists of deep, very poorly 
drained soils that are moderately rapidly permeable and 
rapidly permeable in the solum and very slowly 
permeable in the substratum. These soils are on lake 
plains and terraces and in depressional areas on 
moraines. They formed in sandy or loamy glaciofluvial 
deposits and in the underlying silty and clayey lacustrine 
sediments. The slope ranges from 0 to 3 percent. 

These soils have more pebbles and cobbies in the 
solum than allowed for the Wauseon series, but this 
difference does not alter the use and behavior of the 
soils, 

The Wauseon soils are similar to Ypsi soils and are 
commonly adjacent to Colwood, Gilford, and Ypsi soils 
on the landscape. The Colwood soils have more clay in 
the lower part of the solum. The Gilford soils, unlike the 
Wauseon soils, do not have fine textured underlying 
material within a depth of 40 inches. The Colwood, 
Gilford, and Wauseon soils are on similar positions on 
the landscape. The Ypsi soils do not have a mollic Ap 
horizon and are on higher positions on the landscape 
than the Wauseon soils. 

Typical pedon of Wauseon loam in an area of Ypsi- 
Wauseon complex, 0 to 3 percent slopes, 135 feet west 
and 180 feet south of the МЕ. corner of sec. 22, T. 2 S., 
R. 1 W. in Blackman Township: 


А11—0 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium granular 
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structure, very friable; mildly alkaline; clear smooth 
boundary. 

А12—10 to 13 inches; black (10YR 2/1) loam; dark gray 
(10YR 4/1) dry; common medium distinct grayish 
brown (10YR 5/2) and few fine prominent yellowish 
brown (10YR 5/6) motiles; moderate fine 
subangular blocky structure; very friable; mildly 
alkaline; clear wavy boundary. 

B21g—13 to 26 inches; grayish brown (10YR 5/2) sandy 
loam; many medium prominent yellowish brown 
(1078 5/6) mottles; moderate medium subangular 
blocky structure; friable; 10 percent pebbles; mildly 
alkaline; gradual smooth boundary. 

B22g—26 to 36 inches; gray (107 5/1) gravelly sandy 
loam; common medium distinct yellowish brown 
(10YR 5/4) and many medium prominent yellowish 
brown (10YR 5/8) mottles; weak medium 
subanqular blocky structure; very friable; 25 percent 
pebbles; mildly alkaline, abrupt smooth boundary. 

ПСа--36 to 60 inches; stratified gray (10YR 5/1) and 
brown (10YR 5/3) silty clay and silty clay loam; few 
fine faint light gray (10YR 6/1) and common fine 
prominent yellowish brown (10YR 5/8} mottles; 
massive; very firm; violent effervescence; 
moderately alkaline. 


The thickness of the solum and depth to free 
carbonates range from 24 to 36 Inches. The mollic 
epipedon is from 10 to 15 inches thick. The solum is 1 to 
25 percent pebbles and ranges from slightly acid to 
mildly alkaline. 

The A1 horizon has color value of 2 or 3 and chroma 
of 1 or 2. It is dominantly loam, but the range includes 
sandy loam and fine sandy loam. 

The B2g horizon has hue ot 10YR, 2.5Y, or 5Y, value 
of 4 to 6, and chroma of 1 or 2. It is sandy loam, loamy 
fine sand, or дгауейу sandy loam. 

The IIC horizon has color value of 4 to 6 and chroma 
of 1 or 4. It is silty clay loam, silty clay, or clay. It is 
mildiy alkaline or moderately alkaline, 


Whalan series 


The Whalan series consists of moderately deep, well 
drained soils that are moderately permeable in {Не uppər 
part of the solum and slowly permeable in the lower part. 
These soils are on till plains and outwash plains. They 
formed in loamy glacial drift and a thin layer of silty or 
clayey residuum weathered from limestone bedrock. The 
slope ranges from 1 to 6 percent. 

The Whalan soils are commonly adjacent to Brady, 
Eleva, Hillsdale, and Riddles soils on the landscape. The 
Brady soils do not have limestone between depths of 20 
and 40 inches, are somewhat poorly drained, and are on 
slightly lower posilions on the landscape than the 
Whalan soils. The Eleva soils are underlain by sandstone 
bedrock. Hillsdale and Riddles soils do not have 
limestone between depths of 20 and 40 inches. The 
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Eleva, Hillsdale, Riddies, and Whalan soils are on similar 
positions on the landscape. 

Typical pedon of Whalan loam, 1 to 6 percent slopes, 
1,000 feet north and 200 feet east of the center of sec. 
30, T. 2 8., R. 2 W., in Sandstone Township: 


Ap 一 D to 9 inches; dark brown (10YR 4/3) loar; 
moderate fine subangular blocky structure; friable; 2 
percent pebbles; neutral; abrupt smooth boundary. 

B1—8 to 11 inches; dark yellowish brown (10YR 4/4) 
loam; moderate fine subangular blocky structure; 
Triable; 2 percent pebbles; neutral; clear wavy 
boundary. 

B21t—11 to 21 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky 
structure; firm; many clay films on faces of peds; 2 
percent pebbles; neutral; clear wavy boundary. 

ИВ221—21 to 26 inches; dark brown (7.5YR 4/4) silty 
ciay loam; moderate medium subangular blocky 
structure; firm; many clay films on faces of peds; 2 
percent pebbles; neutral; clear wavy boundary. 

183—28 to 30 inches; strong brown (7.5YR 5/6) silty 
clay loam; weak medium subangular blocky 
structure; friable; 2 percent pebbles; neutral; abrupt 
wavy boundary. 

9—30 to 60 inches; light yellowish brown (10YR 6/4) 
limestone bedrock; strong effervescence; mildly 
alkaline. 


The thickness of the solum and depth to limestone 
bedrock range from 20 to 40 inches. The ИВ horizon is 
at a depth of 15 to 35 inches. The content of pebbles 
ranges from 2 to 30 percent in the solum. 

The Ap horizon has color value of 3 or 4 and chroma 
af 2 or 3. The В21 horizon has hue of 7.5YR ог 1078, 
value of 4 or 5, and chroma of 3 to 5. It is clay loam or 
loam. Reaction ranges from medium acid to slightly acid. 

The IIB2t horizon has hue of SYR, 7.5YR, ог 10YR, 
value of 4 to 6, and chroma of 3 to 6. It is clay loam, 
silty clay loam, silty clay, or clay. Reaction ranges from 
medium acid to mildly alkaline. 


Ypsi series 


The Ypsi series consists of deep, somewhat poorly 
drained soils that аге moderately rapidly permeable in 
the solum and slowly permeable in the substratum. 
These soils are on lake plains and terraces and in 
depressional areas on moraines. They formed in sandy 
or loamy glaciofluvial deposits over silty and clayey 
lacustrine sediments. The slope ranges from 0 to 3 
percent. 

The Ypsi soils are similar to Wauseon soils and are 
commonly adjacent to Colwood, Gilford, and Wauseon 
soils on the landscape. The Colwood soils have more 
clay in the lower part of the solum than the Ypsi Soils. 
The Gilford soils have more sand in the substratum, The 
Wauseon soils have a mollic A horizon. The Colwood, 
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Gilford, and Wauseon soils are very poorly drainəd or 
poorly drained and are on lower positions on the 
landscape than the Ypsi soils. 

Typical pedon of Ypsi sandy loam in an area of Ypsi- 
Wauseon complex, 0 to 3 percent slopes, 225 feet west 
and 90 feet south of the NE. corner of sec. 22, T. 2 S., 
R. 1 W., in Blackman Township: 


А1—0 to 8 inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine 
subangular blocky structure parting to moderate 
medium granular; friable; mildly alkaline; clear wavy 
boundary. 

B21t—8 to 18 inches; dark grayish brawn (10YR 4/2) 
sandy loam; few faint prominent yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; friable; common thin brown (1078 
5/3) clay films on faces of peds; very dark gray 
(10YR 3/1) wormcasts and channels; mildly alkaline; 
clear wavy boundary. 

B221—18 to 25 inches; yellowish brown (10YR 5/8) 
sandy loam; many medium faint strong brown 
(7.5YR 5/6) and many medium prominent grayish 
brown (10YR 5/2) motties; moderate medium 
subangular blocky structure; friable; common 
moderately thick grayish brown (10YR 5/2) clay 
films on faces of peds; very dark gray (1078 3/1) 
wormcasts and channels; 15 percent pobbles; mildly 
alkaline; clear wavy boundary. 


83—25 to 29 inches; yellowish brown (10YR 5/8} 
gravelly sandy loam; few fine and medium prominent 
grayish brown (1078 5/8) mottles; weak medium 
subangular blocky structure; very triable; very dark 
gray (10YR 3/1) wormcasts and channels, 20 
percent pebbles; mildly alkaline; abrupt smooth 
boundary. 

ІС--29 to 60 inches; brown (10YR 5/3} stratified silty 
clay and silty clay loam; many fine prominent strong 
brown (7.5YR 5/6) and many medium distinct gray 
(10YR 5/1) mottles; massive; very firm; light gray 
(10YR 7/1) calcium carbonate accumulations; strong 
effervescence; moderately alkaline. 


The thickness of the solum and depth to free 
carbonates range from 24 to 40 inches. The solum is 1 
to 20 percent pebbles and ranges from slightly acid to 
mildly alkaline. 

The A1 horizon has color value of 2 or 3 and chroma 
of 1 to 3. It ranges in thickness from 7 to 9 inches. It is 
dominantly sandy loam, but the range includes loamy 
sand. 

The B2t horizon has hue of 7.5YR ог 10YR, value of 4 
to 6, and chroma of 2 to 6. И is sandy loam or loamy 
sand. 

The ИС horizon has hue of 10YR, 5Y, ог 2.5Y, value of 
4 to 7, and chroma of 1 to 3. It is silty clay loam, silty 
clay, or Clay. It is mildly alkaline or moderately alkaline. 


formation of the soils 
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The paragraphs that follow describe the factors of soil 
formation, relate them to the formation of soils in the 
survey area, and explain the processes of soil formation. 


factors of soil formation 


Soil is formed through the Interaction of five major 
factors: the physical, chemical, and mineral composition 
of the parent material; the climate under which the soil 
material has accumulated and existed since 
accumulation; the plant and animal life on and in the soil; 
the relief, or lay of the land; and the length of time that 
the processes of soil formation have acted on the parent 
material (3). 

Climate and plant and animal life are the active forces 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers, called horizons. The effects of climate and plant 
and animal life are modified by relief, The nature of the 
parent materiai also affects the kind of soil profile that is 
formed and, in extreme cases, determines it almost 
entirely. Finally, time is needed to change the parent 
material into soil. It may be long or short, but some time 
is required for differentiation of soil horizons. Generally, a 
long time is required for the formation of distinct 
horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soils that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil formation are unknown. 


parent material 


Parent material is the unconsolidated mass from which 
a soil forms. Most of the parent materials of the soils in 
Jackson County were deposited by glaciers or by melt 
water from the glaciers, which covered the county about 
10,000 to 12,000 years ago. Some of these materials 
have been reworked and redeposited by subsequent 
action of water and wind. Parent material determines the 
chemical and mineralogical composition of the soil, 
Although the parent materiais are of a common glacial 
origin, their properties vary greatly, sometimes within a 
small area, depending on how the materials were 
deposited. The dominant parent materials in Jackson 
County were deposited as glacial till, outwash deposits, 
lacustrine deposits, alluvium, and organic material. 


Glacial til! is material that was deposited directly by 
glaciers with a minimum of water action. It is a mixture of 
particles of different sizes. The small pebbles in glacial 
till have sharp corners, indicating that they have not 
been worn by water. The glacial till in Jackson County is 
calcareous loam or sandy loam. The Mariette soils are 
an example of soils that formed in this glacial till. They 
typically have a moderately fine texture and a well 
developed subsoil. 

Outwash material is deposited by running water from 
melting glaciers. The size of the particles varies 
according to the speed of the stream that carried them. 
As the water slows down, the coarser particles are 
deposited. Only the finer particles, such as very fine 
sand, silt, and clay, can be carried by slowly moving 
water. Outwash deposits generally consist of layers of 
particles of similar size, such as sandy loam, sand, 
gravel, and other coarse particles. The Boyer soils, for 
example, formed in deposits of outwash material. 

Lacustrine materia! is deposited from still, or ponded 
glacial melt water. Because the coarser fragments drop 
out of the moving water as outwash, only the finer 
particles, such as very fine sand, silt, and clay, remain to 
settle out in still water. In Jackson County the soils that 
formed in lacustrine deposits are typically medium 
textured, moderately fine textured, and fine textured. The 
Lenawee soils, for example, formed in lacustrine 
material. 

Alluvium is material recently deposited by the 
floodwaters of streams. This material varies in texture, 
depending on the speed of the water from which it was 
deposited. The Cohoctah soils are an example of alluvial 
Soils. 

Organic material is made up of deposits of plant 
remains. After the glaciers withdrew from the survey 
area, water was left standing in depressions in the 
outwash plains, flood plains, moraines, and till plains. 
Because of the wetness the grasses, sedges, and water- 
tolerant trees that grew around the edge of these 
depressions did not decompose quickly after they died. 
Eventually the plant residue filled the depressions and 
decomposed to form muck. Houghton soils, for example, 
formed in organic material. 

The parent materials of some of the soils in Jackson 
County were formed in place through the disintegration 
and decomposition of sedimentary rocks. The 
unconsolidated mass of weathered bedrock is called 
residuum. Whalan 5015, for example, formed in loamy 
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glacial drift and а thin layer of silty or clayey residuum of 
limestone bedrock, 


plant and animal life 


Green plants have been the principal organisms. 
influencing soil formation in Jackson County. Bacteria, 
fungi, earthworms, and the activities of man have also 
been important. The chief contribution of plant and 
animal life is the addition of organic matter and nitrogen 
to the soil. The kind of organic material on and in the 
soil depends on the kinds of plants that grew on the soil. 
The remains of these plants accumulate on the surface, 
decay, and eventually become organic matter. Roots of 
the plants provide channeis for downward movement of 
water through the soil and also add organic matter as 
they decay, Bacteria in the soil help to break down the 
organic matter so that it can be used by growing plants. 

The vegetation in Jackson County was mainly 
deciduous forest. Differences in natural soil drainage and 
minor changes in parent material affected the 
composition of the forest species. 

In general, the well drained upland soils, such as the 
Boyer, Marlette, and Oshtemo soils, were mainly covered 
by sugar maple, oak, and hickory trees. The poorly 
drained and very poorly drained soils were covered 
mainly by soft maple, elm, and ash. The Colwood and 
Gilford soils formed under wet conditions, and they 
contain a considerable amount of organic matter. 


climate 


Climate determines the kind of plant and animal life on 
and in the soil. It also determines the amount of water 
available for the weathering of minerals and for the 
transporting of soil material. Through its influence on soil 
temperature, climate determines the rate of chemical 
reaction in the soil. 

The climate in Jackson County is cool and humid, 
presumably similar to that in which the soils formed. The 
climate is uniform throughout the county, Its effect is 
Modified locally according to the proximity to large lakes. 
Differances in climate account for only minor differences 
among the soils in Jackson County. 


relief 


Relief, or topography, affects the natural drainage of 
soils, the rate of erosion, the kind of plant cover, and the 
soil temperature. in Jackson County the slopes range 
from 0 to 40 percent. Runoff is most rapid on the 
steeper slopes. In low areas, water is temporarily 
ponded. 

The soils in Jackson County range from somewhat 
excessively drained and well drained, on the ridgetops, 
to poorly drained and very poorly drained, in the 
depressions. 

Through its effect on the aeration of the soil, drainage 
partly determines the color of the soil. Water and air 
move freely through soils that are well drained and 
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slowly through soils that are very poorly drained. In soils 
that are well aerated, the iran and aluminum compounds, 
which give most of the soils their color, are brightly 
colored and oxidized. In poorly aerated soils the color is 
duit gray and mottled. The Saylesville soils are well 
drained, well aerated soils. The Lenawee soils are poorly 
aerated, poorly drained soils. The Saylesville and 
Lenawee soils formed in similar parent material. 


time 

in general, a long time is required for the development 
of distinct horizons from parent material. The differences 
in the length of time that parent material has been in 
place commonly are reflected In the degree of 
development of the soil profile. Some soils develop 
rapidly, others slowly. 

The soils in Jackson County range from young to 
mature. The glacial deposits in which many of the soils 
in Jackson County formed have been exposed to 50 
forming factors long enough that distinct horizons have 
developed. The soils that formed in recent alluvial 
sediments, however, have not been in place long 
anough for distinct horizons to develop. 

The Cohoctah soils are an example of young soils that 
formed in alluvial material. The Riddles soils are an 
example of soils that are old enough that distinct 
horizons have formed and lime (calcium carbonate) has 
leached from the solum. 


processes of soil formation 


The processes responsible for the development of the 
soil horizons from the unconsolidated parent material are 
referred to as soil genesis. The physical, chemical, and 
biological properties of the horizons are referred to as 
soil morphology. 

Several processes were involved in the development 
of horizons in the soils of Jackson County: (1) the 
accumulation of organic matter, (2) the leaching to lime 
(calcium carbonate) and other bases, (3) the reduction 
and transfer of iron, and (4) the formation and 
translocation of silicate clay minerals. In most of the 
soils in Jackson County more than one of these 
Processes has been active in the development of 
horizons. 

As organic matter accumulates at the surface of a soll, 
an A1 horizon is tormed. If the soil is plowed, the A1 
horizon is mixed into the plow layer, or Ap horizon. In the 
soils in Jackson County, the surface layer ranges from 
high to low in content of organic matter. The Barry solls, 
for example, have a high content of organic matter in the 
surface layer, and the Spinks soils a low content. 

The leaching of carbonates and other bases has 
occurred in most of the soils. The leaching of bases in 
soils generally precedes the transtocation of silicate clay 
minerals. Many of the soils in Jackson County have been 
moderately to strongly leached. For exampie, Riddles 
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soils are leached of carbonates to a depth of 54 inches, 
whereas, Marlette soils are leached to a depth of only 32 
inches. This difference in the depth of leaching is a 
resuit of time and parent material as soil-forming factors. 

The reduction and transfer of iron, a process called 
gleying, is evident in the somewhat poorly drained, 
poorly drained, and very poorly drained soils. The gray 
subsoil indicates the reduction and loss of iron. Lenawee 
soils, for example, are strongly дјеуед. 

The translocation of clay minerals has contributed to 
horizon development. The eluviated, or leached, A2 
horizon typically has a platy structure, is lower in content 
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of clay, and typically is lighter in color than the illuviated 
B horizon. The B horizon typically has an accumulation 
of clay, or clay films, in pores and on the faces of peds. 
These soils were probably leached of carbonates and 
soluable salts to a considerable extent before the 
translocation of silicate clays. The leaching of bases and 
the translocation of silicate clays are among the more 
important processes in horizon differentiation in soils. 
The Marlette soils are an example of soils that have 
translocated silicate clays in the form of clay films 
accumulated in the B horizon. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
оп land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses, 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity}. The capacity of soils to hold water 
available for use by most plants. It is commonty 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
а 60-inch profile or to a limiting layer is expressed 
as— 


Moderate... 
High. 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface, 

Channery sail. A soil that is, by volume, more than 15 
percent thin, flat fragments ot sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece Is called a 
fragment. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
jess than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Cabblestone (or cobbie). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Complex slope. irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, sail. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 


not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils аге somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Congeliturbate. Soil material disturbed by frost action. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves all or part of the crop 
residue on the surface throughout the year. 

Control section, The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches, 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete, 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth to rock {in tables). Bedrock is too near the 
Surface for the specified use. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soif drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 
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Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
гипой or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained. —Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
Soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). À narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soll. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for tho growth of specitied plants when 
light, moisture, temperature, filth, and other growth 
factors are favorable. 

Foot slope. The inclined surface at the base of a hill. 
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Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads. buildings 
and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nenstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
Clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacia} melt water. Many 
deposits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
Protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes, In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

А horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

В horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have а B 
horizon, the A horizon alone is the solum 

С horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is tittle affected by soil- 
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forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ЇЇ precedes 
the letter C. 

Я layer. —Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
direcily below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to sails grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group А aro soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, wall drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
ihe acreage is artificially drained and part is 
undrained, 

Iluviation. The movement of soil material from one 
horizon to another in the soil profile, Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Kame (geology). An irregular, short ridge or hill of 
Stratified glacial drift, 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state, 

Loam. Soil material that is 7 to 27 percent clay particles. 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Minera! soil. Soi that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Miscellaneous area, An area that has little or no natural 
soif and supports little or no vegetation. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 
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Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—-fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 
Organic matter. Plant and animal residue in the soil in 

various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Gutwash plain. А landtorm of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely atfecting the specified 
use. 

Permafrost. Layers of soil, or even bedrock, occurring in 
arctic or subarctic regions, in which a temperature 
below freezing has existed continuously for a long 
time. 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurtace tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor outlets (in tables). Refers to areas where surface 
of subsurface drainage outlets are difficult or 
expensive fo install. 
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Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
System. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. А measure of acidity or alkalinity of a 
soil, expressed in pH values. A soit that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


Extremely acid. 


Mildly alkaline. 
Moderately alkaline. 
Strongly alkaline. à 
Very strongly alkalin .f and higher 

Residuum (residual soll material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricte roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage {in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, sail. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of tha underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 
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Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Stow гени (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
lime. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and В 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—piaty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoll. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1,A2, or 
АЗ) below the surface layer. 

Surface layer. The soil ordinarily moved in Шаде, or its 
equivatent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sang, /оату sand, sandy loam, loam, 
silt foam, silt, sandy clay loam, clay foam, silty clay 
ат, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine.” 


Jackson County, Michigan 


Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 


Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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Soll survey 
TABLE 1.--TEMPERATURE AND PRECIPITATION 
[Recorded in the period 1948-77 at Jackson, Michigan] 
T mm = Т 
| Tenperature i Precipitation 
— 1 
1 | | | 2 yeare Ти | | 12 years 1n 101 T 
| | | 1 10 will have-- | Average | | will nave-- | Average 
Month  lAveragelAveragelaveragel 7 | number or|average! _ Inumber of | 
| daily | 6atly | daily | Maximum | Minimum | growing | | Less | More [days with|Snowfall 
imaximun[mtntmum| |temperature|temperature| degree | |than--|than--|0.20 inch 
1 1 | days* | | | | ог more | 
| 1 | | | | EN 
TE T T | g | | гы 
1 i ! | } l l | 
i | | 1 І I | 
January----| 29,5 | | 841459 | ! ! E 8.6 
Рергиагу---| 32.8 | | 0 | 1.73 | | | 5 | TA 
Mansh-- 42.1 | | 13 | 2.33 | | | 6 | та 
57.2 | | 92 | 3.04 | | | 7 | 1.8 
69.0 | | 275 | 2.91 ! | | 6 | ” 
78.8 | 1 539 | 3.53 | l 1 了 |» a 
Í || | | } П 1 
82.8 i | 682 | 3-18 | | | 6 | 0 
1 1 
81.1 | | 626 | 2.73 | 1.4 | 3.9 | 5 | ° 
l 
September." 13.1 | | за | 2.32 | 1.3 | 3.3 ! 6 | a 
October----| 62.2 | | 151 | 2.12 | 8 | 3.2 | 5 ! ө 
1 | 
Noveabercc-] 46.1 | | 24 | 2.22 | 1.5 | | 6 | 4,1 
| 
December---Í 33.8 | i о | 1.901 49 | i в 4 8.5 
| 1 i l | | | | 
| 1 l | + f l 1 
Year-----| 57.4 | | 2,183 | 29.70 | 133.5 | 68 | 37.4 
1 1 | 


25.7 
1 


а A growing degree day is an index of the amount of heat available for plant growth. It can be calculated 
by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature 
below which growth is minimal for the principal crops in the ares (509 P), 

че Trace 
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TABLE 2. 


-PREEZE DATES IN 


[Recorded in the period 1930-74 


SPRING AND FALL, 


at Jackson, Michigan] 


Probability 


Temperature 


E 


Last fecezing 
temperature 
in spring: 


1 year in 10 
later than-- 
2 years in 10 
later Шаа-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than- 


5 years in 30 
earlier tnan-- 


T 
| 
T 
1 
) 
| 
| 
| 
april 24 | 
| 
| 
April 19 | 


April 9 


October 18 
October 24 


| 
і 
l 
1 
1 
| 
| 
| 
i 
1 
l 
| 
l 
1 
} 
|| 
November 51 
| 


May 


May 


april 


Detober 


23 


September 22 


T 
1 
Т 
І 
1 
| 
| 
| 
| 
| 
| 
і 
1 
| 
| 
| 
1 
| 
| 
| 
i 
| 
1 
T 
Ц 
1 September 26 
1 

1 

l 

| 


TABLE 3.--GROWING SEASON 
[Recorded 1n the period 1930-74 at Jackson, 
Michigan] 
) Daily minimum temperature 
1 during growing season 
1 аа =Ñ 
Probability | Higher | Higher | Higher 
| | then 1 than 
| | 289 | 32° к 
í | Pen | Be 
1 | 
9 years in 20 | 184 | а | 132 
T І 
8 years in 10 | 198 | 168 ! 138 
1 || 
5 years in 10 | 209 | 11 1 150 
2 years in 10 | 226 | 194 162 
1 i 235 | 20 р 169 
| | 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
T | T 
Map | Soil name | Acres |Регселб 
symbol | әлі 5 l | 
T T 1 
| | | 
118  |Boyer-Oshtemo sandy loans, 1 to 6 percent slopes- 1 14,040 | 2 
112  |Воуег-овћрето sandy loams, 6 to 12 percent slopes- ----\ 8410| 1 
110 |Boyer-Oshtemo sandy loams, 12 to 18 percent slopes 2,940 | 0 
115  |Boyer-Leoni complex, 18 to 40 percent Slopes. 825 | 0 
133 lOrmas-Splnks complex, 0 to 6 percent slopes 27,615 | 6 
130  lOrmas-Spinks complex, 6 to 12 percent slopes. - | 31,505 | 3 
13D  lOrmas-Spinks complex, 12 to 25 percent slopes------ i 4,125 | 0 
Ив [Spinks sand, 0 to 6 percent зіорез--- 141,770 | 
130 [Spinks sand, 6 to 12 percent slopes-- | 6,010 | 
18D |Врілке sand, 12 to 25 percent slopee-: | 2,765 | 0 
15А [Teasdale fine sandy loam, 0 to 3 percent | 24,510} 3 
164 |Brady sandy loam, О to 3 percent slopes- 1 11,510 | 2 
iT [Barry loam--- | 8,185 | 1 
18 IGiiford-Golwood compler-- | 20,670 | 1 
20 [Houghton muck-- [ 37,530 | 8 
22 |cohoctah fine sandy loam 1 3.145 1 0 
294 IKibble fine sandy loam, 0 to 3 percent slopes------ | 17865 | 0. 
30 \Edwards шаск------------ ~ le 1 673901 1 
358 larkport-Okee loamy fine sands, 2 to Š percent slopes- | 12,200 | 2 
352 [Arxport-Okec loamy fine sends, 6 to 12 percent slopes----------------- | 8,190 | 1 
35D = |Arkport-Oxee loamy fine sands, 12 to 25 percent slopes 1 2,235 | 0 
37 |Palms muek--- | 22,990 | 5 
39A — iYpsi-Wauseon complex, 0 to 3 percent slopes- I 1,100 | 0 
40 [Lenawee RIJE 1оап--.--.-.2....... | 1,905 | 0 
42A |Rtddles sandy loam, 0 to 2 percent slopes | 3,460 | 0 
42B Riddles sandy loam, 2 to 6 percent slope: | 33,560 | 7 
420 |Riddles sandy loam, 6 to 12 percent slopes- {12,950 | 2 
420 {Riddles sandy loam, 12 to 18 percent slopes- | 2,905 | 0 
434 [Dixbore very fine sandy loam, 0 to 3 percent slopes-------- | 9,75 | 2 
443 [Leoni gravelly sandy loam, 2 50 6 percent slopes- I 545Û 1 
146 Тесті gravelly sandy loam, 6 $o 12 percent slopes- | 3,720 | 0 
зар [Leoni gravelly sandy loam, 12 to 18 percent slopes | 1,350 | 
45 |Martisco mack- | 2,110 | о 
46 _ |Sebewa ioam- --------- І 4,155 1 0 
T ІГНівбово1в and Aquents, ропаеа- 1 5,420 | 1 
48 [Napoleon muck--------- ан | 3,6101 0 
вов |Hilledale-Riddles sandy loams, 1 to 6 percent slopes- 1 43,020 | 9 
496 [Hillsdale-Riddies sandy loans, 6 to 12 percent slopes- | 23,080 | 5 
49D (Hiilodele-Addles sandy loams, 12 to 18 percent slopes | 5,0451 1 
49E  [H2lledalc-Riddlea sandy loams, 18 to 30 percent slopes----- | 4,610 | 1 
51 |Udorthents and Udipsamments, nearly level | 3459106 
52 Ірісә, gravel- | 1,115] © 
53 1рітз, quarries === ---- | 105 | 
558 [Eleva sandy loam, 1 to 6 percent slopes- | 5,095 | 1.1 
552 [Eleva sandy loam, 6 to 12 percent slopes- i 1,065 | 0.2 
56D IRidóles-Leoni complex, 19 to 20 percent siopes- l 1,720 | 0.5 
57A [Urban land-Barry-Brady complex, Q to 3 percent slopes | 2,130 | 0.5 
588 [Urban land-Oshtemo complex, 0 to 6 percent slopes- 1 3,720 | 0.8 
58с JUrban land-Oshtemo complex, 6 to 15 percent slopes 1,040 | 0.2 
598 [Urban land-Riddles complex, 0 to 6 percent slopes- 1,565 | 0.3 
596 [Urban land-Riddles complex, 6 to 15 percent slopes- що | 0.1 
60 JUrban land-Udorthents complex-- 1,650 | 0.4 
618 [Saylesville silt loam, 2 to В percent slopes 1 520 | 0.1 
624 Dei Rey silt loam, O to 3 percent slopes---- 1 1,015 | 0.2 
63 [Henrletta muck- ---- -----.. І 4,155 | 0.9 
6%B IMarlette-Owosso complex, 2 to 6 percent slopes----- | 4,530 | 1.0 
680 — |Marlette-Owosso complex, 8 to 12 percent slopes- | 2,065 | 0.5 
65A [Capac loam, O to 3 percent slopes----- e 1 3,055 | 0.7 
66E Eleva Variant channery fine sandy loam, 15 to 30 percent slopes- I Що | 0.1 
6TB — lwnalan loam, 1 to 6 percent elopss------------- | 420 | 0.1 
688 |СвҺвето-Шеопі complex, 1 to 6 percent slopes------------ | 3,290 | 0.7 
680 — lOshtemc-Leont complex, 6 to 12 percent slopes | 2,050 | 0.1 
! Water | Роза 
| Total---------- I 458,880 | 100.0 
| 


* Less than 0,1 percent. 
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TABLE 5.--YIELDS PER АСНЕ CH CROPS AND PASTURE 


[Yields аге those that can be expected under в high level of management. Absence cf а yield indicates that the 
8011 ts not sulted to the crop or the crop generally 18 not grown on the soil] 


T T T T T 
Soil name and i I 1 1 1 | Gress- 
пар symbol | бога | Corn silage | Oats | Winter wneat| Soybeans | legume hay 
| 
T Ez Т Ton | Bu | Bu | Bu | Ton 
1 l 
| 80 | 33 | 6 | 35 | 30 | 3.0 
| | 1 l | 1 
110- I 15: 3 i | 55 | 32 | 25 | 2.7 
Boyer-Oshtemo ! | | | | ! 
11D- = = 65 | al | 51 | 27 | 21. T 2.3 
Boyer-Oshtemo 1 l 1 1 ! 1 
1 | | | | | 
ME------2-- 1 - Í --- i = Í - | === | vee 
Boyer -Leoni | | | | l | 
1 I І | l 
138- i 63 | 5 | $0 | 30 | 21 | 2.4 
Ormas -Spinks | | | | | 1 
i 
130 | 56 | 8 | 55 1 э | a | 2.1 
Ormas-Spinke ! ! ! | | | 
| 
130-- аа 1 was \ = | -= d 25 | --- | 1.7 
Ormas -Spinks | | 1 | | | 
l l 1 
65 | э | 6 | зо | 27 | 3.0 
l l 1 | | | 
П | | | 1 | 
1 57 | 8 | 55 | 3 | 23 | 2.4 
I l | 1 I 
| | | 1 | | 
1 ! 1 l 1 == 1.8 
| 1 l l | 1 
( I I I 1 i 
| 105 | i | go | 50 1 зз | 4.8 
1 1 1 | | 1 
l | | | | | 
| 80 上 12 } 60 | 35 | 30 | 3.9 
| | 1 1 1 | 
| | | 1 І | 
| 110 | 17 | 95 | 55 1 3 f 4-5 
| | | 1 1 | 
| | | l l 1 
! 10 | то! 81 | 55 | 37 | 5.6 
1 | 1 1 1 1 
| | 1 | | | 
l ns | 20 | --- | == 1 з | T 
Houghton l 1 | 1 | | 
I l | | | | 
22- - | --- | --- | БЕЗ ЖӨН | == Í Жез 71 3-5 
Соһовтав | l | is і | 
| | 1 í I 1 
29Д-----. | мо | 18 | 80 | 5 | ю | 4.0 
Xibbie | | | | | | 
1 1 
30---------- | 9 | is | = | gem | 33 | iem 
Edwards | || | | | | 
358 | 81 1 16 | 68 | #5 3 | 3.5 
Arkport -Okee | ! | | | | 
350--- 6 | 12 | 55 | 42 | 26 | 3.0 
Arkport -Окее | | 1 | | | 
| | 
35D--- | 55 | 10 | 45 | - | = | 2.7 
Arkport-Okec | | | | | | 
3- 195 | м | 65 | - | 42 | --- 
Palms l | [ | | | 
1 
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TABLE 5.--YIBLDS PER ACRE OF CROPS AND PASTURE--Oontinuej 


Grasa- 
| legume hay 


T 
| 
nter west Soybeans 


w: 


T 
| 
е ! Qata 


Corn silag: 


Soil name and 
map symbol 


бог о = =“ o м а е » в ә = е ° е с 
то 4 4 55 ^ a а 9 = ^ m mM d + = à 
5 
° y % е + = o z n боо 1: іс ж що p в Y Р С w 
52235 в ® S à а > ая i OS 
ы ә = % N g е e = е 4 о ә m 4% 
л S$ 2 т 20% a за а: ая! i : рог 
тоз 92 % a : е ю e ° ° © m l 5 © 
8 жа i a of S E3 a š À | $ $ 
ке оу æ oco! "Nou ее 5 | P" , П n a «wot 
8 В i Н i Џ i : 
е 
е ^ 9 ш к те е 5 9 е ~ она ^o^ ص‎ 
8 8 а 5 8 à е с 585 5 a À Бог е 


es 


s and Aquents 


53. 


Ypsi-Weuseon 
Lenawee 
Riddles 
Riddles 
Riddles 
Martisco 
Зеъема 
Napoleon 
Hilledale-Rià 
型 lsdale- 
Udipsanments 
Pits 
Eleva 
Eleva 


394- 

40-~----- 
42B-------------- 
%20-------------- 
48 

198-. 

52, 
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-YIELDS PER AGRE DF CROPS AND PASTURR- -Continued 


TABLE 5. 
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


Major management concerns (Subclass) 


T T 

Class | Total | T T soil 
| acreage | Егозіоп | wetness | problem 
| | (e) | (м) | (а) 
| P deres | Heres | Есте 
1 П | | 

E ! 3,460 --- | - | == 

и | 176,030] 94,250 | 82,780 | БИЕ 

III | 203,220] 72,935 | 60,520 | 75.165 

IV | ыны. 16,195 | 8,500 ) --- 

vod зе | зв | = 

| 

VI | 15,840] 11,730 | 3,670 | 140 
1 ! ! 

VII I Ses) 825 | - | 

үші | --- ! 5,420 | 
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TABLE f.--MOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the solls suitable for production of commercial trees are listed. absence of an entry indicates that 
information was not available] 


7 T T Nenagement concerns [Potential productivity u 
Soil name and |Ordi- | T^Equip- T T 1 
map symbol Inetion|krosion | ment |Seedling! Wind- | бошоп trees |Site Trees to plant 
|symbollhazar3 | 1lnita-|mortal- | throw | Jinder 
у tion | ity ! hazard |- 
| р 
лаве, 110%, 110%; | | 
Boyer-------- 2o [Slight Slight (Slight [Slight Northern red oak Eastern white pine, 


White o&k----- red pine, white 


spruce. 


sugar mapl&---------| 


Oshteno- Slight slight {Slight [Northern red сек----| 66 [Eastern white pine, 
White oak. --- | red pine, white 
American basswood---| 66 | spruce. 
[Sugar maple-- 61 
] 

Boyer ar Moderate [Moderate | Slight Slight |Northern red oak. Eastern white pine, 


| 

| 

| 

| 

i 

| 

1 

| 

| 

! 

l 

| 

l 

| i! 

1 White оак---: гей pine, white 
I lanericen basswood- spruce. 
1 
1 
| 
| 
І 
| 
| 
| 
) 
1 
| 
| 
| 


l 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
! 
| 


[Sugar maple--- 


T 

1 

1 

f 

| | 
T т 
| | 
| 1 
l ! 
| | 
if | 
1 | 
20 | Slight | 
| 

| 1 
} 1 
1 1 
| 1 
| Е 
| | 
| | 
| 1 
І 1 


Leoni------ 2r |Moderate|Moderate|Slight |Slignt [Northern red oak----| 65 |Red pine, eastern 
|| [White oak. -| --- | white pine, white 
| 1 jAmerican baeswood---| 65 | spruce, Austrian 
! 1 |Sugar maple- 61 | pine. 
| | [Waite ash------ 65 | 
| | iBlack walnut 65 | 
| | [Black cherry --- | 

i I l 
1звя, 130% | | ! | | 
Ormas-------------| әз [Slight [Slight |Noderate|Slignt {Black oak-- 65 [Black walnut, Norway 
| | | lWhite oak 66 | apruce, red pine, 
| | 1 1Bigtooth aspen----- 75 | eastern white pine, 
| 1 | Black спесгу--- | yellow-poplar. 
| | | | мый | 
Еріпкз----.---. | es ISlignt [Slight [Moderate|Slight [Northern red оак----| 66 |Red pine, eastern 
| | | IWhite oak-- 66 | white pine, 
l | | | IShagbark hickony----| 66 Í 
| | | 1 {Black oak 66 | 
| | | | [Bleck cherry 66 | 
1 1 1 
145, 15Q----- | 28 [Slight |Slight [Severe [slignt Northern red oak----| 66 [Red pine, eastern 
Spinks | | | | [White oak-----------| 66 | white pine. 
І 1 1 l |Зпавуаск hickory----] 66 | 
1 l П l [Black oak----- | 66 | 
| | | | aa cherry. | 66 | 
| 2s IModerate|Moderate|Severe |Slight [Northern red oak----| 66 |кей pine. esstern 
! | ! | | \White oak-----------| 66 | white pine. 
| | | | ! (Shegbark ntekony----Í 66 | 
| | | | | [Black оак----- -i 661 
| | | І | Је cherry | 66 | 
19A----- | 2o {Slight |Slight (Slight [Slight [Northern red oak----! {White spruce, eastern 
Teasdale | | 1 | | {ней maple | white pine. 
! l 1 Ц | IWhite ash 1 
t 1 I i I Eastern cottonwood--| | 
1 | | | | |American basewood---| | 
1 | 1 | | [Northern pin oask----! ] 
1 | | 1 ! 


| [ 


See footnote at end of table, 
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TABLE 7, 


-WOODLAND MANAGEMENT AND PRODUCTIVITY--Cortinued 


Soil survey 


T 
Soil rame and — |Ordi- 
map symbol 


Isymbol 


Management concerns 


iretion]Erosion 


hazard 


Equip- | 
ment 
limita -|mortal - 
tion | it; 


[Seedling] Wind- 


| throw 
| hazard 


T Potential produc SEE 


| Common trees IL 


l {index 


"reos to plant 


3o 


164-----------.---. 


Brady 


i 
- 

| 
| 


11--- ЕЈ 


Barry 


3w 


Солнооа---------=-| 3и 


20- 
Houghton 


3w 


22----------------- 


Cohoetan 


| 
Т 
| 
1 
H 
) 
| 
1 

Зя 
+ 


294- -| 


Kiobie 


| 
I 
1 
1 
| 
1 
| 
| 
| 
| 
1 
| 
1 
| 
1 
1 
| 
| 
1 
| 
1 
1 
1 
1 
l 
I 
1 


30-- 
Edwards 


3w 


See footnote at end of 


Slight 


Slight 


Slight 


Slight 


Slight 
Slight 


Slight 


T 
| 
4 
| 
І 
| 
| 
| 
І 
l 
1 
1 
1 
l 
| 
| 
| 
| 
1 
| 
1 
1 
| 
+ 
l 
1 
| 
| 
| 
| 
l 
l 
| 
1 
1 
1 
I 
| 
| 
1 
| 
| 
I 
| 
1 
1 
1 
| 
1 
l 
1 
1 
1 
1 
5 
1 
1 
| 
1 
І 
(gk 
1 

| 

1 

1 

1 

1 


table. 


Slight [slight 


Severe 


T 
| 
| 
| 
| 
| 
| 
| 
| 
{severe 
| 


Severe ‘Severe 


Severe [Severe 


Severe [Severe 


Severe |Severe 


Slight [Slight 


Severe {Severe 


T 
| 
[| 
| 
T 
І 
| 
| 
І 
1 
І 
| 
1 
1 
| 
І 
І 
І 
| 
| 
| 
I 
l 
| 
1 
1 
| 
| 
1 
1 
| 
1 
1 
l 
Ц 
l 
| 
1 
1 
| 
1 
| 
| 
1 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
1 
l 
| 
1 
1 
Ц 
1 
| 
{ 
| 
1 
| 
I 


Slight 


| severe 


| 

1 

Iñed maple 
уље ash 
{Quaking aspen-- 
|Sdiver maples mwa] 
|Bitternut hickory ---| 
[идар white oak- 
[anerigan basswood---| 
|вед maple 
[White ash 
Ikastern eotsonwooa-- 
ISilver maple: -| 
{Swamp white oak 
[american syeamore---| 
IBitternut hickory--- 
[Pin oak-- 
| 

I 

{Red maple 
|silver maple--- 
\ пегі зап basswood--- 
Іріп oAk-------- 
[White ash- 
Swamp white oak- 
four оак--- 
[Red maple 
|White asb 
|Silver me, 
|Сгееп ash. 
ISwanp white oak 
| 

| кей maple 
{Silver meple-— 
IWhite ash 
IQuaking aspen: 
|Tamarack- 
lüreen ash 
[Northern white-cedar| 
[Swamp white oak 
1 


56 
56 
бо 
82 


[Red maple- 
[Eastern cottonwood = 
IStiver maple 
IWnite ash- 
ISwamp white oak- 
lameriean sycamore- 
{Pin оак--- 
|Bitternut hickory- 
| 

[Northern red oak: 
lunite oak 
linite ash 
|American basswood- 
IQuaking aspen------- 
[Pin оак. 

[Suger maple- 
I 

\ вед maple: 
White ash-- 
IGreen азһ--- 
[Black cherry 
[Swamp white oak- 
ISilver maple- 
| Tamarack- 
i 


T 
l 
1 
І 
| 
T 
1 
1 
l 
l 
| 
| 
i 
| 
1 
|| 
| 
l 
1 
| 
| 
| 
| 
| 
| 
if 
| 
1 
1 
| 
1 
| 
| 
| 
1 
1 
1 
1 
| 
1 
1 
1 
1 
t 
| 
| 
| 
| 
1 
| 


| 
1 
| 
i 


northern 
eastern 
Norway 


White spruce, 
white-cedar, 
white pine, 
spruce. 


Carolina poplar, 
eastern white pine. 


Eastern white pine, 
Norway spruce, white 
spruce. 


Eastern white pine. 


Carolina poplar, 
eastern white pine. 


White spruce, eastern 
white pine, Norway 
spruce. 


Jackson County, Michigan 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--continued 
T T Management 3oncerns Potential productivity 1 
Soil name and |0ғ41- | Г Equip- | T 1 || 
map symbol ination|Erosion | ment |Seedling! Wird- | Common troes |Site | Trees to plant 
Isymbollhazard | limita-|mortal- | throw | |1ndex| 
| | | tion | ity | hasard | l i 
T T | T 1 T I I 
359%, 350% | 1 | | 1 1 1 1 
Arkport- | 2s [Slight {Slight |Moderate|Slight {sugar парт 70 [Norway spruce, red 
1 1 1 1 iRed pine- 85 | pine, eastern white 
! | ! I | ester white minae] 85 | pine. 
Okee | 3s [Stignt slight [Moderatelslight Northern pin oak 55 |Red pine. 
| 1 | | 1 [Black оак---- === | 
l I | | | 1 | 
350%: | | I | | | І 
Аткрог%------ | 2а [Moderate|Moderete|Moderate|Slight (Sugar maple---- 10 [Norway spruce, eastern 
| | 1 1Eastemn white pine--| 85 | white pine, red pine, 
І | 1 1 1 IRed pine- 85 | 
| | al | | INorthern red oak 15 | 
Okee-- | 3s [Nod e [Moderate [Moderate | ern pin o&k----| 55 [Red pine. 
i I 1 1 [Black cak- --- | 
1 | | | | | | 
| 3w {Slight [Severe [Severe [Severe {Red maple- 55 | 
Palms | | | | 1 [Silver паріе--...---| 76 | 
| | 1 I | JWhite ash- ==] 51 1 
1 1 | | 1 quaking aspen-------| 56 | 
| П | | | INorthern white-cedar| 27 | 
| 1 | г 1 |Ташагаск- 45 | 
I 1 | | | 1В1аск ash === (| 
| | | | | | l 
1 1 | | | | 
| зо |Slight [slight {Slight slight [Northern red osk----| [Eastern white pine, 
| | | 1 | {White ash------ =] | white spruce. 
| | | | [White oak | 
l | | 1 [ |American basswood---| 1 
| | i | 1 IRed maple -l 1 
! | | | l \Eastern Ша | | 
| 1 
Wauseon a= | зю 1801280 |severe [severe [severe [Silver maple то [white spruce, 
| | І І | |White &sh--- | 
| | | | | [Swamp white ocak- | 
1 | ! 
%- | 3w [Slight [Severe [Severe I[Noderate!Red maple [white spruce, Norway 
Lenawee | | | 1 | IWnite аал. -l | spruce, eastern white 
| | 1 | Ц !americen passvood---| 66 | pine. 
| | | | | [strver maple- c 81 | 
| 
42A, 123, i20, 42D | 20 Slight [slight [Slight [slight [Northern red oak----| 65 [Red pine, white 
Riddles { l | | | | Вей maple--- -| 65 | spruce. 
| | | | | iWhite ash. 1 65 | 
| | l | | [Green ash | 55| 
| | | | | 1 1 I 
83A--------- | 2o |Slight [Sight [slight [Slight Northern rec oak----| 65 [Eastern white pine, 
Dixboro i l 1 | | Waite o&k--.- l 1 white spruce, 
| | | | 1 Pthern pin сак: | | 
| | 1 | | [Black oak. І | 
| | $ l | (a hickorye---{ --- | 
| 1 | 
цав, 440, ВЕре-----] 20 [Slight I|Slight [Slight |Slight [Northern red oak----| 65 [Reda pine, eastern 
Leoni l 上 І || 1 IWnite oak- | white pine, white 
| l 1 | 65 | spruce. 
| | | 1 51 | 
| 1 | | l 65 | 
| | | 1 | walnut---. 65 | 
| | | і 1 {Black eherry---- --- | 
! | 1 
45 | 5w [Slight |беуеге Severe (severe |Red maple-- но | 
Martisco l { ) i | 1 || 
1 1 І Џ | 


See footnote at end of table, 
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TABLE 7. 


-WOODLAND MANAGEMENT AND PRODUGTIVITY~--Continued 


Soil survey 


Management 20: 


T T 
lorai- 

In&tion|Erosion 
{symbol [Базага 


Soil name and 
map symbol 


T Equip- | 
| ment |Seediing| Wind- 


Trees to plant 


Slight 


3w [Slight 


Napoleon 


Agp*, 490%, узра 


Billədale--. 


20 [Slight 


Фо [Slight 


mn 


Hillsdale-- Moderate 


Riddles--. 2r {Moderate 


558, 556-- 
Eleva 


Siight 


56D*: 


Riddles-----------| 20 [Slight 


Leoni--- 


20 [Slight 


61B- 
Saylesville 


i 
І 
1 
П 
1 
| 
1 
| 
| 
1 
1 
І 
í 
1 
| 
| 
| 
| 
1 
| 
| 
l 
l 
| 
| 
| 
| 
1 
1 
І 
І 
l 
1 
| 
1 
1 
| 
1 
1 
| 
1 
| 
1 
| 
I 
1 
! 
1 
1 
1 
1 
І 
| 
1 
| 
| 
1 
| 
| 
| 
І 
i 
1 
1 
1 
| 
1 
| 
[зар 
| 
1 


See footnote at end of table, 


T 

1 

l 
limitz-|nortal- | throw 
tion | ity | hezard 

T T 

) 


1 
ModeratelModerate|Red maple 
[White ash--- 
JAmerican basswood- 
\Swamp white oak 
[Pin oak- 
(Northern red сак 
| 

[Rad maple-.---- 
[silver maple---. 
iWhise ash 
|@цах1пи aspen- 
ІТапагаек-------- 
joreen aah--------- 
1 

INortherr red oak 
[Black walnut. 
[White 
{Sugar maple-. 
IBlaek 
| пес1сал basswood - 
|Yellow-poplar 


Severe 


Severe 


Slight 


[Northern red сак 
[Red maple 
|White ash. 
{Green ash 
[Black wainut--~ 
IYellow-poplar. 
i 

I 

[Northern red oak 
[Black walnut. 
[White ash 
{Sugar meple- 


I 
1 
1 
П 
1 
1 
l 
| 
l 
i 
1 
1 
1 
l 
1 
l 
I 
l 
1 
| 
1 
Slight ! 
| 
1 
1 
і 
1 
І 
| 
| 
| 
| [Black cherry 
1 
| 
| 
1 
1 
1 
1 
l 
| 
1 
i 
І 
І 
І 
| 
| 
| 
1 
1 
1 
1 
I 
1 
l 
П 
І 
1 
І 
1 
| 
l 
I 
| 
1 


Moderate] Slight 


Идегтовп basswood- 
TYellow-paplar----- 
I 

[Northern red oak-- 
[Red maple 
|White ash 
{Green ash-----------] 
[Black wainut 
|Yellow-poplar 
| 


Moderate] Slight 


[Black oak. 
lack pine 
[Northern pin oak 
[or 
| 

| 

INortbern red зенне. 


Slight 


rn гей oak 


Slight 


[Red maple 
[White ssh. 
iGreen ash- 
IBlack walnut 
i¥ellow-poplar 


| 

Northern rec oak 
Iwnite oak. 
|Amerioan basswood--- 
[Sugar 
[White 
[Black 
[Black 


Slight 


парје--======= 
ash- 
walnut- 
cherry- 


[Northern red oak 
|Sugar naple- 
|American bssswood--- 
| 


Slight 


І 
| 
T 
l 
I 
| 
| 
| 
| 
1 
l 
( 
І 
1 
1 
1 
| 
| 
| 
1 
| 
І 
1 
| 
| 
1 
| 
| 
1 
| 
1 
| 
1 
| 
| 
i 
| 
| 
І 
| 
| 
І 
| 
| 
i 
I 
| 
1 
| 
1 
| 
1 
| 
1 
| 
1 
i 
| 
| 
| 
1 
| 
l 
| 
| 
l 
1 
|| 
Џ 


nana 
SIGS 


White spruce, eastern 
white pine, Norway 
spruce, 


1 
| 
| 
1 
І 
i 
1 
І 
| 
1 
1 
| 
| 
| 
| 
1 


ІВізек walnut, eastern 
| white pine, white 

| spruce, red pire, 
yellow-poplar. 


Black walnut, red 
pine, white spruce. 


Black walnut, eastern 
white pine, white 
spruce, red pine, 
yellow-poplar. 


Black walnut, red 
pine, white spruce. 


Black walnut, red 
pine, white spruce. 


Red pine, eastern 
white pine, white 
spruce. 


Eastern white pine, 
red pine, white 


1 
1 
| 
1 
| 
i 
H 
| 
1 
| 
Ц 
І 
І 
| 
1 
1 
1 
І 
| 
І 
| 
| 
1 
| 
| 
| 
| 
i 
1 
1 
1 
| 
| 
| 
1 
| 
1 
1 
l 
1 
1 
! 
| 
1 
| 
| 
| 
I 
上 
| 
1 
| spruce, 
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T T T Management concerns T Potential productivity T 
Soil name ага — |Ordi- | | Eguip- Í ) mE MEE 
map Symbol Ination!Erosion | ment [Seedling] Wind- | Common trees site | Trees to plant 
Isynbollhazard limita-|mor£al- | throw | lindex| 
1 | tion | ity | hazard | | Lo 
T 1 T T T T i 
| | | | | 1 | | 
| зе [Slight |Slight Severe |Severe {Northern гей oak----| 56 [Northern red oak, 
| г | 1 1 [White &sh--- | 56 | northern wnite-cedar, 
р | | i 1 Е | 55 | wntte spruce, eastern 
| | i | | [White oak- | 56 | white pine, 
| | | | | lamerican basswood---| 56 | 
l 
J 3w lS11ght {Severe [Severe [Severe {White ash- 1 [Northern watte-cedar. 
Henrietta | | | | | |Red maple- | | 
1 t | 1 | [Yellow biren | | 
| | | | 1 | amertcan basswood---| | 
| | 1 | i |тапагаск------------| | 
1 | | ! i Northern white-cedar| --- | 
1 1 1 l Swamp white oak- 1 | 
| | | | | [Pin oak--- 1 | 
| | 1 1 | [areen ash- | ===! 
| | | 1 I | | n 
біра, 640%: І | | | | [| 1 | 
Marlette-.--.-----| 20 Slight {Slight |Slight [Slight {Sugar maple-- | |White spruce, eastern 
| 1 1 | | (Northern red оак-==-1 | white pine, black 
1 І | | White asn- | | walnut. 
I | | | | [Bleek walnut. | | 
| 1 | | l American развио | 1 
1 | 1 Ë | {Black cherry = | | 
аи с 
Оковзо------: -| 20 [Slight [Slight [Slight Slight [Northern red oak----| 65 [Black walnut, white 
| | | I | [Black cherry- J --- | spruce, eastern 
| i i J | {White ash- | 65 | white pine, 
} 1 I | | [Sugar maple 1 611 
| | | | | lamerican basswon: 1 651 
1 | | | 1 |White oaK----. | ar- | 
| | | | | \yelLew-poplar | 65 | 
É5a | зә JSlight /Slight (Slight {Slight Sugar maple--. -| 56 [|Eestera white pine, 
Capac Í 1 1 | | [Northern red сак----| 56 | white spruca, Norway 
| 1 | | і l'American Ъаззиооё---| 56 | spruce, northern 
1 1 | 1 1 |Nortnerm ріл oak | --- | white-cedan. 
1 l Í || 1 |Shagbark hiokory----! --- | 
1 1 l 1 + {White ash- | 56 4 
ћ 1 | 1 | [Red maple- | 561 
| | | | | ыы hickory | --- | 
66Е | 2r {Slight [Severe {Slight [Slight {Northern red oak----| 66 [Eastern white pine, 
Eleva Variant | | | 1 | ]sugar mapie-- | 61 | red pine, white 
| ] ! Г 1 [Red пар1е---- | 64 | spruce. 
| | l | | IFastern cottonwood- | 100 | 
i 
678----- -| зо |Silght [Slight |Slignt {Slight [Eastern white pine--| 58 (Eastern white pine. 
Whalen 1 1 1 H I [Northern red oax----| 60 | 
| 1 р 1 L {Waite osk----- | 60 | 
| | | | | |Black walnut.---- | 55 | 
| | 
6BB#, 680% | 1 | | | | | | 
Oshtemo 20 [Slight {Slight |Slight [Slight [Northern red oak----| 66 [Eastern white pine, 
| 1 l 1 iWhite oak-----------| === | red pine, white 
| i t i 1 |Алег1сал basswood---| 66 | epruco. 
| | | | 1 sugar maple + -' | 61 | 
Leoni---- -| 20 [Slight [Slight ISlignt |Sliknt |Northern red osk----| 65 (Нед pine, eastern 
l | | | | [White оак----- 1 - Í white pine, white 
| | 1 1 | [American basswood---| 65 | spruce, black 
| | | | | ISugar maple | 61 | walnut, 
1 | | | | limite ash- | 65 | 
| 1 l | l [Bleck walnut -l 651 
i 1 | 1 | [Bleck cherry--------| «== | 
| l т l 1 1 [od 


* Sce description of 


the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONNENTAL PLANTINGS 


[The symbol < means less than; > means more tnam. 
to the given height on that s011] 


Absence of an entry indicates that trees generally do not grow 


vatarian 
noneysuekle. 


white pine, blue | 
spruce. 


T Trees having predtetęd 0-year average height, in fest, of-- 
Soil name and | T B Е T age 
map symbol | «8 | 8-15 | 26-25 1 26-35 | >35 
| | | 
T T T T T 
T | 1 у | 
118%, 110%, nip; | 1 | 1 | 
Boyer------------lVerhoutte spirea, |Autumn-olive, [Eastern гедседаг, |Fastern white |Carolina poplar. 
| silky dogwood. | Tatarian | hawthorn, white | pine, red pine, | 

| horeysuckle, | spruce. | Norway spruce. | 

| lilac, Amur i | | 

І | privet. | | | 

Osntemo lvanhoutte spirea, |Autumn-olive, [Austrian pine, [Eastern white [carolina poplar. 

1 silky dogwood. | Tatarian | white spruce. | pine, гей pine. | 

| | noneysuskle, | \ 

| | white spruce. | | | 

liE*: | | | | | 

IVanhoutte spirea, |Autumn-ollve, lFestern redcedar, lEastern white IGarolina poplar. 

| silky dogwood, | Tatartan | hawthorn, white | pine, Norway | 

| | honeysuckle, | spruce. | spruce, red pine.| 

| | Lila. | | I 

| 
Leoni-- -|Vanhoutte spisea, |Autumn-olive, laustrian pine, [Eastern white lO&rolina poplar. 
| silky dogwood. ” | Tatarian | eastern redeedar.| pine, Norway | 

| | honeysuckle, | | spruce, red pine.| 

| | wnirebelle | | | 

l | honeysuckle, 上 1 1 

| | lilac, white 1 | | 

| | spruce, sllky | | | 

| | dogwood, | | I 

138%, 130%, 1308: | 1 1 | i 
Ürmas------ lVankoutte spirea |Autumn-olive, {Siberian [Red pine, eastern [Carolina poplar, 

1 | lilac, Tatarian | crabapple, | white pine, | 

1 | honeysuckle, Amur| eastarn redcedar.| Norway spruce. 1 

| | privet. | | | 

-|Vannoutte spirea  |Wnite spruce, [Eastern rédéedar, |#astern unite [Carolina poplar. 

1 | Табаг1ап | Austrian pine. | pine, red pine, | 

| | honeysuckle, Anur} | Norway spruce. | 

| privet, autumn- | | | 

) | olive. | | | 

14й, 14C, l4D-.-.-|Vanhoutte spires [White spruce, IEeatern redcedar, |Bastern white [carolina poplar. 
Spinks | | Tatardan | Austrian pine, | pine, red pine. | 

| | noneysuekie, Amur| | | 

1 | privet, autumn- | | i 

1 | ave: ! | | 

i 

16А---- 1 - [Anerican lunite spruce, lEastern white Icarolins poplar. 
Teasdale | | eranberrybush, | northern white- | pine, Norway | 

| | Lilac. | cedar. | spruce, \ 

-! --- |silky dogwood, [White spruce, iNorway spruce, red|Carolina poplar, 
whitebelle | northern white- | pine, Í green ash, 
honeysuckle, | cedar, eastern | | 

1 
| 
1 


18: 
бї1гөга. 


| 
l 
| 
| 
-|Vanhoutte spirea 
| 
| 
| 
| 


See footnote at end of table. 


silky dogwood, 


І 
lwnite spruce- -l 
| northern white- | 


Anur honeysuckle,| cedar. 


1 

| 

$ 

| 

1 

IRedosier dogwood, 
| 

1 

| Amur privet. 
l 

| 

i 

1 


| | 
1 | 
| | 
1 | 
І l 


| 
i 

Norway spruces+«--|Carolina poplar, 
| green ash. 
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Frees having predicted 20-year Та fest, 


8011 name end 


map symbol «8 8-15 26-35 


Siberian INorthern white 
erabapple, silky | cedar, white 
dogwood, Tatarlan] spruce. 
honeysuckle, Amur 
privet, 
arrowncod, 
hawthorn. 


Norway spruce, 
eastern white 
pine. 


1 
| 
| 
I 
1 
І 
| 


20------- spirea [Silky dogwood, Northern white- [Norway spruce 
Houghton Amur privet, cedar. eastern white 
| white spruce, pine. 
| redosier dogwood.| 
i i 
22--- spirea jamur privet, silkylNorthern white- Eastern white 


Conoetah | dogwocó, Amur | cedar, Siberian | pine, Norway 
| honeysuckle, | crabapple, white | spruce, green 
redosier dogwood. | spruce. ash. 
29А- E Silky dogwood, Northern white- Norway spruce--- 


| 
| 
| l 
Kibbie | white spruce, | cedar, eastern 
| blue spruce, 
| American ! 
| eranbernybusn. 
| 
lamur privet, {Northern white- [Norway spruce- 
| redosier dogwood,| cedar, паппуреггу 
| silky dogwood, | viburnum, 
| l 
spires |Autunn-olive, [Northern white- [Red pine, eastern 
| Tatarten | cedar, white white pine 
Í honeysuckle, Amun| spruce. Norway spruce. 
| privet. 
| 


spires |141а2-- 


| 
i 
| 
| 
1 
| 
l 
| 
1 
| 
1 
1 
1 
| 
| 
| 
| 
| 
l 
1 
white pine. ! 
| 
| 
| 
| 
Í 
| 
i 
1 
} 
1 
! 
[Eastern white 
| p 
| 
1 


Siberian ine, red pine. 
crabapple. 
spirea [Silky dogwood, Tamarack, northern {Norway spruce 
Tatarian white-cedar. | eastern white 
bonoysuekle, | pine. 


American 
eranberrybush, 
white spruce, 


[Eastern white 
pine, white 
spruce, northern 
white-cedar. 


I 

| 

1 

| 

| 

| 

| 

1 

1 

l 

! 

1 

1 

{Silky dogwood, 
| Amur privet, 
І 
Г 
1 
І 
1 
І 
| 
1 
1 
| 
| 


Tatarian 
honeysuckle. 


| 
і 
1 
| 
| 
| 
1 
l 
n 
1 
| 
Northern white- {Eastern white 
cedar, medium | pine, Norway 
1 
1 
| 
| 
І 
1 
| 
l 
1 
i 
1 
1 


Wauseon~- 


Redosier dogwood, 
silky dogwood. 
purple willow, spruce. 


в0-- 
Tenawet 


Eastern white 
pine, white 
spruce. 


Silky dogwood, 
redosier dogwood. 


Norway spruce- 


Чад, 428, 529 
42D- 


--- lAutumn-oltve, Northern white- INorway spruce, 


Riddles | Tatarian eedar, white red pine. 
| honeysuckle, spruce. 
| lilac. 


1 
| 
1 
| 
! 
l 
| 
| 
1 
1 
1 


See footnote at end of table. 


Norway apruce--- 


Carolina poplar, 


Carolina poplar, 


T 
| 
| 
T 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
[earchina poplar. 
| 
| 
i 


-- carolina poplar. 
І 


Carolina poplar, 


Carolina poplar. 
| 
| 
| 
| 
| 
l 
1 
[carolina poplar. 
l 
| 
1 
l 
| 
| 
| 


--1garolina poplar. 


Carolina poplar, 
green ash, 


ге 
Carolina poplar. 


1 

| 

1 

1 

1 

| 

| 

| 

| 
--la 

| 

l 

| 

| 

а poplar. 

| 

| 

| 
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TABLE 8.--NINDEREAKS AND УМУГКОНИЕМТАЦ PLANTINGS--Continued 
Im Trees having predicted 20-year average height, in feet, of-- 
Soil name and I | 
map symbol «8 | 8-15 | 16-25 26-35 1 >35 
EN s= | 
T = | T 
| | | 
== Пе, Amur [Eastern white Norway spruce----- [Carolina poplar 
} honeysuckle, Amurl pine, northern 
privet, silky | white-cedar. 
dogwood. 
ANB, HIC, И0----- === Autumn-olive, austrian pine, Eastern white --- 


Leoni 


45, 
Martisco 


r 
Sebewa 


ame 
Histosols, 


Aquents. 


48 
Napoleon 


нове, 190%, NgD*, 
149Е%: 
Hillsdele 


Riddles 


518: 
Udorthents, 


l 
| 
Udipsamments. 
| 
52%, 53%. | 
Pits I 
558, 555-- ~|Manyt le 
Eleva cotone: 


56D*: 
Biddies--.- 


Leoni == 


See footnote at end of 


wer 
aster. 


table. 


Tatartan 
honeysuckle, 
lilac, silky 
dogwood. 


Anur privet, 


Silky dogwood, 


1 

1 

l 

1 

| 

1 

| 

1 

| 

| 

| 

| 

|511xy dogwood, 
| 

| 

| 

| 

T 

| 

| 

i 

! 

| white spruce. 
| 
І 
| 
І 


(Lilac, autumn- 
| olive. 
| 


Siberian peashrub, [Eastern redcedar, {Green ash, eastern 


| 

| 

| 

1 

| 

1 

| 

| 

1 

І 

j 

l 

| lilac, Siberian 
| crabapple, 

| Tatarian 

| honeysuckle. 

| 
| 
| 
1 
| 
l 
1 
| 
| 
| 
| 
1 
| 
1 


Autumn-olive- 


Autumn-olive, 
Tatarian 
honeysuckle, 
whitebelle 
honeysuckle, 
lilac, white 
spruce, silky 
dogwood. 


eastern redcedar, 
white spruce, 


White spruce, 
northern white- 


| 
1 
| 
1 
| 
i 
| 
1 
1 
I 
| 
І 
| 
| cedar. 
| 
| 
| 
1 
1 
| 
1 
l 
1 
1 
| 
| 


Northern white- 
cedar, 


White spruce, red 
| pine. 


INoethern white- 
| cedar, white 
| spruce. 


| northern white- 
| cedar. 


Northern white- 
cedar, white- 
spruce. 


eastern гедгедаг. 


| 
1 
i 
1 
1 
| 
1 
1 
laustrian pine, 
1 
| 
І 
| 
1 
| 
1 
1 


plne, Norway 
spruce, red plne. 


Norway spruee, 
eastern white 


| 
| 
i 
| 
1 
1 
| 
| 
| 
| 
1 
І 
1 
І 
pine. I 
І 
І 
1 
1 
| 
\ 
| 
| 
| 
I 
l 
1 


Caroline poplar, 


Eastern white 
pine, Norway 
spruce. 


I 
| 
| 
Џ 
{ 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
1 
i 
1 
1 
| 
| 
| 
l 
| 
l 
1 
| 
| 
Eastern white pine|Carolina poplar. 
T 
| 


Norway spruce, Carolina poplar, 


red pine. 


Carolina poplar. 
| white pine, 
| Norway spruce. 


Norway spruce, 
red pine, 


Carolina poplar. 


lEastera white 
| pine, Norway 
| spruce, red pine. 
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TABLE 8.--WINDBHRAKS AND ENVIRONMENTAL PLANTINGS--Gontinued 
Trees having predicted SO-year average height, in feet, of-- 
Soil nama and T 
map symbol «8 | 8-15 1 16-25 i 26-35 | 235 
| b 1 | 
| T T T 
| l || 
STAB: | | 1 
Urban Јава, | П 
| I 
Ваггу-- -|Verheutte sptrea |Redosier dogwood, [White spruce, Norway вргисе----- | Carolina poplar 


silky dogwood, 


Amur privet. 


a 


1lky dogwood, 
whitebelle 
honeysuckle, 
Tatarian 
honeysuckle. 


T 
I 
1 
l 
Т 
| 
l 
| 
1 
| 
| 
| 
1 
上 
1 
| 
1 
| 
1 
i 


588%, 


580%; 
Urban lana, 


Osntemo 


----Ivennoutte spirea, 
silky dogwood. 


Autunn-olive, 
Tatarian 
honeysuckle. 


59В%, 590%: 
Urban lana, 


Riddles 


608: 
Urban land. 


Udorthents. 


Northern white- 
cedar, lilac, 


SayIeaville 


silky dogwood. 
Vanhoutte spirea |Tatarian 
honeysuckle, 
American 
cranberrybush, 
Amur privet, 
lilac, blue 


62А----- 
Del Key 


spruce. 
63----- --- Silky dogwcod, 
Henrietta redosier dogwood. 
бін, баси: 
Marlette == -~ --- {autunn-clive, 
| lilac, silky 
| dogwood. 
Owosso-- Silky dogwood, — Палас, Tatarian 
Vanhoutte spirea,| honeysuckle, Amur 
| privet. 
1 
65А- = [Silky dogwood, 
Capac { American 
| стапреггуризћ, 


| 
1 
| 
1 
1 
l 
1 
| 
| 
| 
=f 
l 
I 
| 
| 
1 
| 
| 
| 
-eÍ 
| 
1 
1 
1 
=l 
ji 
І 
І 
! 
1 
1 
| 
=] 
1 
1 
1 
1 
l 
| 
| 
| 
-|в 
| 
| 
21 
-І 
І 
J 
I 


1 


See footnote at end of table. 


сошпоћ ninebark, 


| northern white- 


Amur i | cedar, 


lms te spruce, 

| northern white- 
| cedar, blus 

| spruce. 


Northern white 
cedar, white 
spruce. 


White spruce, 
Austrian pine. 


White spruce- 


Northern white- 
cedar, white 
spruce. 


Austrian pine, 
white spruce, 


| 
| 
I 
l 
1 
| 
i 
l 
| 
l 
| 
П 
1 
| 
1 
| 
| 
| 
Í 
| 
1 
| 
1 
| 
| 
І 
| 
| 
| 
| 
| 
| 
| 
1 
j. 
| 
| 
{ 
| 
1 
| 
i 
(White spruce, 
| Austrian pine. 
| 

J 

white spruce, 


| 
1 northern write- 
| cedar. 


| green ash. 
| 
| 
l 
Norway spruce, red| Carolina poplar, 


pine, eastern | green ash. 
white pine. 


Eastern white 
pine, red pine, 


Carolina poplar. 


1 
I 
І 
l 
| 
| 
| 
| 
| 
! 
| 
1 
І 
| 
| 
| 
| 
| 
І 
| 
I 
1 
1 
l 
[елка spruee---=-|Carolina poplar, 
1 
| 
1 


Eastern white 
pine, red pine. 


Eastern white 
pine, Norvay 
spruce. 


Green ash, | 
Carolina poplar. 


Eastern white 
pine 


Carolina poplar, 
green ash. 


Carolina poplar, 
green ash. 


Red pine, eastern 
white pine, 
Norway spruce. 


Eastern white 
pine, Norway 
spruce. 


Carolina poplar, 
green ash. 


i 
INorway spruce. 
| eastern white 
| pine. 

| 


Carolina poplar, 
green ash. 


| 
| 
| 
1 
i 
1 
1 
1 
1 
1 
Ц 
| 
lai 
| 
l 
| 
1 
1 
l 
І 
1 
| 
1 
| 
{ 
l 
| 
1 
1 
Ц 
| 
1 
1 
Це: 
l 
| 
1 
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TABLE §.~-WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
aa — m aving predicted 20-year average height, in feet, Of-- 
Soil name and 1 
map symbol «8 16-25 26-35 235 


67B 
Whalen 


68B*, 680 
Oshtemo- 


Vanhoutte splres, 
silky dogwood. 


Leoni-. 


T 
| 8-15 
| 
| 


Палас, autunn- 
| olive, Amur 
Í honeysuckle, 


Siberian 
crabapple, 
Tatarian honey- 
suckle, lilac. 


Autumn-olive, 
Tatarian 
honeysuckle, 


Autumn-olive, 
Tetarian 
honeysuckle, 
whitebel le 
honeysuckle, 
lilac, silky 
dogwood, 


Northeen white- 
cedar, Siberian 


| 
| 
T 
| 
pees ash, easte: 
crabapple, 
| 
| 
| 
| 
| 


white pine. 


Eastern гедседаг, 
white spruce. 


Green ash, 
eastern white 
pine, red pine. 


White spruce, 
Austrian pine, 


Eastern white 
pine, red pine. 


Eastern white 
pine, Norway 
Spruce. 


| 
1 
| 
І 
| 
Austrian pine, | 
eastern redeedar, | 
white spruce, | 


T 
| 
1 
T 
1 
1 
І 
| 
| 
| 
1 
| 
1 
| 
I 
1 
| 
1 
| 
1 
i 
1 
l 
1 
| 
| 
| 


гп 


Carolina poplar. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terns that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe," Absence of an entry indicates that the soil was not rated] 


T | T | T 
5011 name and | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol l | | l i 
| | —— | | 
1 
| | | | | 
11Bw; | | | | | 
Boyer----- ~+|Slight-- --|$light-~--------| Moderate: Islighb--+--------~|Moderate: 
| | | slope, 1 droughty. 
| | | small stones. | 
Oshteno ------ Мобегаге: IModerate: Severe: Isiighnt--- Moderate: 
| small stones. | small stones. | smell stones, | small stones. 
| | 
110%: | | i 
Reyer----- |Модега+а: ISevere: istignt-- Moderate: 
| slope. | slope. ! droughty, 
i | ! slope. 
1 l 
Üshtemo-- -- [Moderate : Moderate: Severe: | 
| slope, | slope, 1 slope, | small stones, 
| small stones. | small stones. | small stones. | slope. 
i | | | 
10%: | || | | 
Boyer--- ------| Severe: | Severe: Isevere: Inoderate: Severe: 
| slope, | slope. | slope. Í slope. slope. 
1 | 1 
Oshtemo --]severe: | Severe: ISevere: IModerate: Severe: 
| slope. | slope. | slope, | slope, slope, 
| 1 | small stones, | 
l 
115%; | 1 1 | 
Boyer-- ---- [Severe (severe: (devere: | 
{ slope. | slope, | slope, | 
1 | | 
Leoni--- ---- | Severe: |Severe: | Зеуеге: 
slope. | slope. i slope. | 
| ! | 
лави: } | | | 
бгшан----------------| Blight --- | INoderate: | 1 
| | | slope, | | droughty. 
i | П 
Spinke- --1 Severe: Isevere: (severe: | Severe: IModerate: 
| toe sandy. Г too sandy, | зоо sandy. | too sandy. | arougnty, 
I 1 | | too sandy. 
l | 
130%: | 1 l | 
Огтав -=- === == === |Noderate: | Severe: [siignt- IModerate: 
| slope. | slope. 1 | droughty, 
| | l | slope. 
| | | 1 
Spinks---------- Isevere: Isevere: |Severe: IHoderate: 
| too sandy. slope, | too sandy. | droughty, 
| Í too sandy. | | slope, 
I 1 | | too sandy. 
l l | 1 
| | 1 ji 
|3evere: |Зеуеге: IModerate: | Severe: 
| slope, } slope. | Slope. | slope. 
| 
\Severe | Зеуеге: | Зеуеге: | Severe: 
| slope, | slope, | too sandy. | slope. 
| too sandy. | too sandy, | р 
| | 
isevere: (Severe: ISevere: |Mocerate: 
‘Spinks | too sandy. | too sandy. | too sandy. | droughty, 
| | | | too sandy, 
| 


See footnote at end of table, 


excess hunus. 


excess humus. 


excess humus. 
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TABLE 9,--RECREATIONAL DEVELOPMENT--Continued 
T T T T ] 
Soil name and | Camp areas | Picnic arcas | Playgrounds | Paths and trails | Golf fairways 
map symbol l 1 l | 1 
1 | | | == l 
T T T Т 1 
| 1 l 1 l 
| severe: | зеуеге: [Severe | Severe: | Moderate: 
| too sandy. | too sandy. | slope, | too sandy. | droughey, 
| | | too sandy. І | slope, 
| | | l | too sandy. 
1 | | | | 
-ISevere: |Веуеге: | Severe ISevere: Severe; 
Spinks | slope, | slope, | slope, | too sandy, | slope. 
| too sandy. | too sandy. | toc sandy. | | 
| 1 | 
18A---------- -Isever. 1severe: 1 Severe: Í Severe | Severe: 
Teasdale 1 wetness. | wetness | wetness | wetness. | wetness. 
| 1 | П | 
16вА--------- | Severe; INoderate: | Severe IModerate: | Moderate: 
Brady | wetness. | wetness. | wetness. | wetness. | wetness. 
I | { | 
11---------. -{Severe: Isevere: {Severe ISevere: |Severe: 
Barry | ponding. | ponding. | ponding. | ponding. | ponding. 
| l l | 
18%: l | | П І 
941 Рога--- -Isevere: Isevere: | Severe ISevere: Severe 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | || l 
Colwcod | Severe: Severe: Severe: | Severe: 
| | ponding. | ponding. | ponding. | ponding. 
l i | | 
20- | Isevere: | Severe: ISevere: ISevere: 
Houghton | ponding, | ponding, | ponding, | ponding, | excess nunus, 
| excess numus, | excess humus. | excess humus. | excess humus, | ponding. 
1 1 1 1 
22- Isevere: | Severe: Isevere: | Severe: |Sovere: 
Gohoctah | floods, | wetness. | wetnes | wetness. | floods, 
| wetness. | | floods. l | wetness 
| | | 
294- | Severe IModerate: |Severe: IModerate: INoderate 
Kinbie | wetness, |“ wetness. | wetness. | wetness. | wetness. 
| | l | 
30------ | Severe: (severe: | Severe: | Severe | Severe: 
Edwards | ponding, | excess humus, | excese humus, | ponding, | excess humus, 
| excess humus. ! ponding. | ponding. | excess humus. | ponding. 
| | | | 
35b* 1 | 1 | | 
Arkport Moderate: IMocerate: INoderate: Inoderate: IModerate: 
| too sandy. | too sandy. | slope, i too sandy. | too sandy. 
| | | too sandy. | | 
1 | 
окев-- |sitght- -[Slight- ~|Moderate: | ваља, а ти 
j | | slope, | 1 
l | | 1 l 
356%: І І l | | 
Агкрог = | моде |Модегасе: ISevere: | |Moderate: 
I slope, | slope, | slope. I | slope, 
| too sendy. | too sandy. l | | too sandy. 
1 | 1 | 
IModerate; Moderate; Severe: l -IMederate: 
| slope. | slope. | slope, | | slope. 
1 1 ! 
1 | | i | 
| i Severe: Isevere: IModerate: | Severe: 
1 | slope, | elope. | slope, | slope. 
| | | | too sandy. | 
| Isevere | Severe: IModerate: ISevere: 
| І slope | slope. | slope. | slope. 
І l | | 
1 [Severe ISevere: isevere: | Severe: 
Falns | ponding, | ponding, | ronding, | ponding, | ponding, 
| flooda, | excess humus. | floods, | excess humus. | floods, 
| | | 1 
1 | І i | 


See footnote at end of table. 
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RECREATIONAL DEYELOPMENT--Continued 


slope, 


T T T T 
5011 name and Camp areas | Picnic areas | Playgrounds | Pathe and trails | Golf fairways 
map symbol i | 1 | 
| | | | 
T T T T 
| | l | 
39А%: | | 1 | 
Ypsi ---- | Severe: Iwoderate: | Severe | Moderate: (Moderate: 
wetness. | wetness, | wetness. ] wetness. | wetness, 
| bercs slowly. | | | 
| | 
Wauseon- ~] Severe: |бетеге: | severe: | Severe: | severe: 
ponding, | ponding, | ponéing, | ponding. | ponding. 
регов slowly. | peros slowly. | perce slowly. | i 
1 | | | 
ho- ISevere: | severe: 1 1 
Lenawee | ponding. | ponding. | | 
[ 1 
APA... - -| Moderate; | I 
Riddles } small stones. | І 
i 
42B------ (Moderate: ! алате. 
Riddles | | slope, i | 
| | small stones. | | 
i Џ 1 | 
420------ |Модегате: Ізеуеге; i |Moderate: 
Riddles | slope. | slope. | slope. | | slope, 
| 1 1 | 
420- -Isevere: {Severe: | Severe: |Койегабе: | Severe: 
Riddles | slope. | slope. | slope. | slope. | slope. 
| | 1 | L 
434- -|Severe: IModerate | Severe: Imoderate : IModerate: 
Dixbore | wetness. | wetness. | wetness. | wetness. | wetness. 
| П | | | 
44B- 1 1 |Moderate: t |Moderats: 
Leoni | 1 | slope, | | large stones, 
1 l | small stones. | 1 droughty. 
| | | ! 
446- iModerate: {Nederate: | Severe: | IMederate: 
Leoni | slope. | alope. | slope. 1 | large stones, 
| І | I | arougnty, 
1 | 1 | | slope. 
I | | 1 l 
44D- {Severe: Isevere: ISevere: IModerate: |Severes 
Leoni | siope. | slope. | slope. ] slope. | одоре. 
| | 1 ! 
45-- І | Severe: | Severe | Severe: | Severe: 
Martisco | ponding. | ponding. ! ponding. | ponding. | ponding. 
1 | 
46- -|Severe: |Severe: |} Зеуеге: |Severe: | Зеуеге: 
Sebewa | ponding. | ponding. | ponding. | ponding. 1 ponding. 
f | | | l 
ape: | | 1 1 | 
Histosols. | À | | | 
| 
Aquents. | | | 1 | 
l І l | 1 
38 --- ISevere: |Severe: 1 ISevere: |Severe: 
Napoleon | ponding, | ponding, | excess humus, | ponding, i too acid, 
| excess humus, | excess humus, | ponding, | excess humus. | ponding, 
| too acid, ! too seta. | too acid. | | excess humus. 
| | i | | 
чов: 1 ! 1 l | 
Hillsdale | -- IMcderate: | | 311566. 
| | | slope, | | 
i | | small stones. | | 
| | | 1 上 
Hiddles-------- 1 | } | Isiight. 
1 l i | | 
| 1 l 1 
l | | 1 


See footnote at end of table. 
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TABLE 9,--RECREATIONAL DEYELOFMENT--Continued 


T T T T 
Soll name end | Camp arcas Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol | l | 
| | 
T T T 
| l | 
Agct: | | | 
Н111зда1е-- - Moderate: Moderate: Isevere: Slighte----------- | Moderate: 
| slope. slope. | slope, | slope. 
| 
Riddles- -------|Мойегазе: | Зеуеге; |Модегете: 
Г slope. | slope. | slope. 
| | | 
190%, доре: | | | 
Hillsdile- Severe: Isevere: Mederate: Severe: 
slope. | slope. slope. | slope. 
| l | 
Riddles === -| Severe Severe: ISevere: Moderate: | Severe: 
| slope, slope, | stope. slope. | slope, 
| i | 
5i*: | | | 
Udorthents. | | | 
| | | 
Udipsannents. 1 | 
| | | 
52%, 53%. 1 ! 
Pits І | | 
| 
ЕБЕ НЕ --|Moderate: -"------|Мойегаһе; 
| 
| 
| 
| 
i 
| 
1 
| 


| 
1 
| 
| 
T 
| 
1 
1 
| 
| 
1 
| 
1 
l 
| 
| 
1 
l 
1 
| 
1 
| 
| 
| 
| 
|| 
1 
i 
I 
1 
1 
| 
| 
| 
| thin layer. 
| 
| 
| 
l 
| 
1 
l 
l 
І 
| 
1 
| 
| 
| 
| 
| 
| 
1 
І 
| 
1 
| 
| 
1 
| 
l 
| 
І 
І 
1 
| 
| 
| 
| 
1 
I l 


1 
| 
| 
T 
| 
1 
1 
l 
| 
1 
| 
| 
l 
| 
1 
1 
l 
! 
1 
| 
1 
| 
| 
| 
1 
1 
| 
I 
1 
| 
1 
І 
| 
| 
1 
| 
56D*; | ls 
1 
| 
1 
І 
| 
t 
| 
1 
| 
| 
| 
i 
| 
1 
! 
1 
| 
| 
| 
| 
| 
1 
| 
I 
| 
| 
| 
1 
| 
| 
-! 
| 
| 
1 


Eleva | depth to rock, | thin layer, 
| slope, | 
| amail stones, | 
55c---- ------- Moderate: Modepate: iSevere: --|Moderate: 
Eleva slope. slope. | slope. | slope, 
| 
1 | 
| 
Riddles - ---| Severe: Severe: [Severe Moderate: | Severe; 
| slope, slope. | slope. slope. | slope. 
| | 
Leoni-- ---|Severe: Severe: | Severe Moderate: iSevere: 
| slope. slope. | slope. slope. | slope. 
1 | | 
STAR: 1 1 | 
Urban land. 1 | i 
| | 
Ваггу-- 1 Severe; |Зеуеге: | Severe: 
| ponding. | ponding. | ponding. 
Brady- -| Severe: Moderate: iSevere: Moderate: IModerate: 
| wotness. wetness. | wetness. wetness. | wetness. 
1 
5884: | | i 
Urban land. ) | | 
Oshtemo- | Moderate; | Зеуеге: -------- | Moderate: 
| small stones, | small stones. | small stores. 
580%: | | 1 
Urban land. 1 | 
1 | | 
Oshtemo - IE Moderate: iSevere: | Moderate: 
| slope, slope, | slope, | small stones, 
| smail stones. | small stones. | small stones. | slope. 
1 | 
593%: | | | 
Urban land, | | | 
Riddles | Slight- |Moderates Islight, 
| | slope, 
| | 
Џ | 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENP--Continued 


T T T T T 
3541 name and | camp areas | prente areas | Playgrounds | Faths and trails | Golf fairways 
тар symbol | | | | | 
| | | س لم‎ 
| | | | | 
5904: | I | | | 
Urban land. H | | | | 
| 
Riddles----- -|Moderate: IModerate: |Severe {slight (Moderate: 
| slope, | slope. | slope. ! slope. 
| | | | 
60%: l | | | | 
Urban lend. l | | | | 
I 1 | 1 | 
Udortnents. l | 1 
| l | | | 
613- --- ІМәдегасе \Moderate: Moderate: | (slight. 
Saylesville | peres slowly. | peres slowly. | slope, | | 
1 І | perce slowly, | 1 
І І | 
-|Беуеге: INoderate: | Severe: | IWoderate: 
| wetness, | wetness, | wetness. 1 | wetness. 
l | peres slowly. | і | 
| 1 | l 
: |ветег 18еуеге: |ветеге: | 
Henrietta | ponding, | ponding, | excess humus, | ponding, | 
| excess humus. | excess humus, | ponding. | excess humus. | 
І | 1 | 
Gage: | | | | 1 
Marlette | -[slight- |Moderate: ISlight- |Slignt. 
| | | slope, | 1 
I 1 | smell stones. | i 
} | | | 1 
-IMederate: IModerate: | Moderate: Islignt- Slight, 
| peres slowly. | peres slowly. | slope, | | 
| | | small stones, | 1 
1 | | peros slow), i | 
і 1 | 1 1 
1 | | | | 
I {Noderate: | Severe: 1 IModerate: 
| slope. | slope. | slope. | | slope. 
1 1 ! 
| |Moderate: ]Severe: Istignt- moderate: 
1 | slope, 1 slope. | | slope. 
| | peres siowly. | | | 
1 | 1 1 І 
65A- -isevere: Imoaerate: Isevere: IModerate: (Moderate: 
Capac | wesness. | wetness. | wetness. | wetness. | wetness. 
1 l l 
1 | Зеуеге; (Severe: 1 ISevere: 
Eleva Variant | slope. | slope. | slope, | | slope. 
| І | small stones. | l 
| i 
[1 -l Moderate: [мада гае: | -------|Мойегабе: 
Whelan | pesos slowly. | peres slowly. | slope, 1 | thin layer. 
1 1 | depth tc rock, | | 
| | | peres slowly. | | 
| | | | | 
1 | | | ji 
-І IModerate: | Зеуеге: | -(Мойегабе: 
І | small stones. | small stones. ! | small stones, 
| | 1 
— | | |Ходегафе: l iNoaerate: 
| | | slope, | | large stones, 
| l | small stones. | | droughty, 
l l 
l |! 1 | 
| Moderate: | Зеуеге: lsiight= Moderate: 
| slope, | slope, | slope, | small stones, 
| small stones, | small stones. | small stones. | | slope, 
1 


See footnote at end of table, 
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TABLE 9.--REOREATIQNAL DEVELOPMENT--Continued 
T | T Т 
Soil name and | Camp areas | Ріспіс areas | Playgrounds | Paths алб trails | Golf fairways 
map symbol | 1 1 1 
| | 1 | | 
Т Т” Т Т T 
| 1 | | | 
6804: І 1 | 1 | 
Leoni-- (Moderate: | |Беуеге: |Slight-- |Moderate: 
| slope. | | а1оре, | | large stones, 
1 | | | | droughty, 
| | | 1 | slope, 
1 1 | 1 | 


* See description of the map unit for composition and behavior characteristics of the nap unit. 
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[See text for definitions of "good," "fair," "poor," and "very poor." 


soil wes not rated] 


TABLE 10.--WILDLIFE HABITAT POTENTIALS 
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Absence of an entry indicates that the 


T Potential for habitet elementa [Potential аз habita form 
Soil name and | is T ита T T T T T T Т 
шар symbol | Grain [Grasses | herba- [Hardwood] Conlf- | Wetland! ShallowlOpenland|Woodland Wetland 
land seed] and | ceous | trees | erous | plants | water Iwilglirelwildiire wildlife 
_ = | crops Ilegumes | plants | | plants | | areas | | | 
| 
| l | | | | | | | | 
1 | l I | | І | | І 
| leoea [вооа [Good [боой [Poop [Very [Good ^ |боса ҹек; 
Д | 1 1 І 1 | poor, | | | poon, 
| І 1 1 | | | 1 | 1 
| Good [йсй [боа [воой Poor [very 19009 воой |уегу 
| | 1 | 1 | | poor, | 1 | poor. 
I | | | 1 | | | l | 
| | | | | | 1 | | | 
I lsood |боса ieood {dood егу |very  lacod [Good |ҹег; 
| | | | | | poor, | poor, | | | poor. 
| 
|воса [соё Good ^ [Good  |Very  IVery 19008 ^ [Good [Very 
| | | | | росе. | peor. | 1 | poor. 
| 1 1 l 1 1 1 | | 
110%; | | | 1 1 | 1 | l 1 
Boyer- --|Peor [Fair [Good — [Good боой тегу — |very {Fair {Good ег, 
| | 1 1 ! | poor. | poor. | 1 | poor, 
1 | | | | | | П | 1 
Oshtemo --|Роог [Fair [good [вооа [вооа |Мегу |мегу [Fair [вооа [very 
1 | | | | | росе. | poor. | | | росе. 
| | | 1 | 1 | I П 
пке: | l 1 | | | l 1 1 
Boyer-- |Faie [Good  |Geod ^ [Good  |Yery [Very ^ |Poor [Good © |Very 
1 poor. i ! | | | poor. | poor, | i | poor. 
| I I 1 1 | | 
|Fair 1Good Гғаіг Fair |уегу |уегу IFair Траг Ivery 
І 1 | | | poor. | poor. | | | poor. 
| | | 1 | | | 1 | 
| | 1 1 | | | I | 
{Fair [Good [Goed {Good Poor [Very [Fair |Good [Very 
| | 1 | | poor, | | poor, 
І 1 ) 1 | 1 1 l 
Spinks -- |ваће — |босд (Far [Fair [Роот [Very [Fair {Fair [Very 
І } I l | | poer. | | | poor. 
| | 1 | 1 | | 1 1 
130%, 1306: | | | l 1 1 | 1 f i 
Drmas-------------lPoor [Fair [Good [Goed leooa Ivery Very Faire — [боса [very 
| | | | | poor. | poor. | | | poor. 
IFeir ^ |боса [Fair İFair Мег; ІТегу [Fair [Feir [Very 
| | | | | poor. | poor. | ! I poor. 
[Fair [Good [Fair [Fair |Poor (Very {Fair [Fair Very 
I 1 | | 1 | poor. | 1 | poor. 
l ' I l I | 1 l I 
[газе |воса {Fair |Fair | тегу [very IFair Fair Ivery 
| | | | | poor, | poor. | | | роог. 
[ооа | ава {ава [вооа [reir [Fair (жі 19094 _ |разг. 
1 | 1 1 
1 | 1 | | | | | 1 
IGooû Good [Good 16004 [Fair [Pair [8009 [Good  |Fair. 
1 H | р i | | | 1 
I | | | | | 1 | 
lGood --- [Mair [Faar | --- | --- Good imair | --- 
l | | 1 | l 1 l 
| | | | | | l | 1 
| | | | | l | | | 
Gilford-- ir [Poor [oor {Poor [peor дева боой |roor {Poor laced. 
1 
Colwood- frase ЕС выг [юзе ізоо4 Good Fair Fair  |0094. 
| 1 1 


See footnote at end of table. 


138 Soil survey 


TABLE 10.--WILDLIPE HABITAT POTENTIALS 


ТЕ Potential for habitat elements [Potential ав habitat Гос-- 
Soil name and | T T ла T T T T 1 T T 
map symbol | Grain }0гаазез | herba- [Hardwoodi Conif- | Wetiand! ShallowlOpenland|Woodland|wetland 
land seed| and | ceous | trees | erous | plants | water |wildllfe|wildlife|wildlife 
| srops |legunen | plants | areas | 1 | 
F І | | I T 
| 1 | | | | 
20- Iwate [Poor |аоод {Poor _ | Poor  lacod, 
Houghton l l | | | || 
| | 1 | 
22------ | |вазг leooa [Fair (зае © Good. 
Cohoc tah | | I | | | 
| 1 1 1 
29А-- | 13008 {Fair |000 — |бооа (Pair. 
Kibbie | l | l | l 
| 1 | 1 | I 
\Pair 19006 ене |Poor es. 
1 i 
l I | | 1 
358%: | 1 I ! 
Arkport=====- | Good ІУесу |соо4. |боса Weoy 
| | poor. | | | poor. 
Okce----- | Good [мегу [Fair [Good [Very 
| | роог. | | | poor, 
350%: | l 1 | 
Arkport-- | Good Very [вооа [вооа Ivery 
| poor, | | | poor, 
| 
охве- [Good Very |Feir — |üood | Very 
| poor. | | | poor. 
350%; І | | | 
Arkport------- {Fair very [Fair 1good Very 
i poor. | \ | poor. 
i i 
Okea-- [Fair very [Poor 10009 [еру 
| poor, | | | poor. 
' 
3T------------- {Poor food \Feir [Poor |Poor. 
Palns | | | | 
l | | | 
39à*: | | І 
Ера1---...- 12008 fein. [йәш [оса тад. 
Wauseon-- Prove good Poor : {Foor ]воса. 
I l 
40- [Fair оса {Fair {Pair l6ooa, 
Lenawee | | | | 
BHAA, HEB |009 Very [Geod loood [Very 
Riddles ! poor. | | р poor, 
120------ {dood lvery IGood {Good [very 
Riddles | poor, | | | poor. 
99 {Fair very lFair Good {yer 
Riddles | poor. ! | | poor. 
NIA ean оса |Fatr [вооа dood |fair. 
Dixboro | | | | 
44B 1боса Ivery (Good [Fair [Very 
Leoni | росг. | | | poor. 
| 
die ~~ IGooû livery [rair |Fair еру 
Leoni | | poor. | I | poor. 
| l 
p ---|]Poop {Fair гу [Fair |вазг [Very 
Leont П 1 OOF « | | | poor. 
І І І 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


T Potential for habitat elementa | JFotential as habitat for.- 


5011 name ana T T Wild | T 1 T T 
map symbol Grain |Огезоез | herba- |Hardwood! Conif- | Wetland! Sh&llowlOpenland Woodland |Wetland 
land seed} end | ceous | trees | erous | plants | water |wilalife|wildlife|wildlife 
€: | crops __|Тедштев | plants | | plants | i areas | i i 
T T T T T T 
| i l 1 1 1 f | | 
Ң5------ [Poor Ivery Ivery Ітегу [ас 1 Very Very food. 
Martiseo | | роог. | poor, ! Door. | | poor. | poor, | 
p— |вазг war [Fair [fair | | Fair [Fate | Good. 
Sebewa | | | | | l | | 
| | l | | | 1 l 
irs: | | | | i 1 | | 
Histosole. | | | П ! | | 1 
1 1 | | 1 1 l | 
Aguenta. | П | | | 1 1 i 
1 1 1 | 1 1 l | 
48- Iverÿ [Poor [Poor [Poor | | Very [Poor 10004, 
Napoleon | роог. | | | | | роог. | | 
4953 : 1 | | | 1 | l 1 
Hilisdale---------lüood 13009 |боо4. [Good dood | l Good |еооа. [very 
| 1 l | І | l poor, 
1 | 1 | 1 1 | І 
Riddles-- [Good [Good 14008 бой | 1 Good _ [Good Very 
1 1 1 1 1 | | poer. 
l | l | І | Ë 1 
490%: І | | l | | l | 
Billsdale- [асоа 16008 [Good | Good 1 | Good [Good [very 
| 1 | | | 1 | | poor. 
| | І | | 1 1 1 
Riddles-- Good Good [Good IE 1 l Good вооа [very 
I l 1 | | | 1 Г poor. 
| 1 | l 1 | ! | 
491»; l l || 1 | | ! l 
fflledale---------l?oor |вәјһ |6000 |воса (вова Fair [good [very 
| | | | | | poor. 
| ! 
Ездатев-- {Fair [Good  |д004 [Good Pair [боой |Уегу 
l | | | Н | poor. 
1 1 | 1 l П 
NSE* : | | | 1 l 
Hillsdale- lreir (боой (Good Good Fair 16000  тегу 
I | | | l | | poor. 
Riddles-- {Рс ]vair [воой ^ |dood вооа Fair  [@ooa [very 
| 1 I i ! | poor. 
| р | | | | 1 
51": | 1 l 1 | | | 
Udorthents. | | | | | | 1 
І | 
Udipsamments. l 1 | | | | l 
| I l 1 l | 
52*, 53*. l | | J l | l 
Fits | | 1 | i | | 
l 1 i І | | | 
1 !Good [вооа | ооа. | гоод Fair [Fair [Very 
| | | | | | | poor. 
Í 1 | | l l | 
i l | | 1 | i 
| [Fear 16004 {Good | Good Fair {Good |very 
1 I | | | | poor. 
І | 1 1 | | | 
| |на\г {good _ |Tair нае Faire [Fair [very 
| I 1 | | | | poor. 
l і 1 | f | 
57А»: | I | 1 | 1 1 
Urban land. | | | | | | 
1 i l | 
Barry- [Fenê rete frate [Bakr Fair Fais Fair —— jüood. 
1 | | 
Brady Jasoa Hood Jood [соо (usss соса {Good (Fair. 
І І | 


See footnote at end of table. 
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TABLE 10.--WILDLIPE HABITAT POTENTIALS--Continued 


Potential for habitat elements 


Teener аз Tapitat for-- 


T 
Soil name and | 8 т Wild Í T T T T | 
пар symbol | Grain [@rasses | herba- |Hardwood| Conif- | Wetland} ShallowlOpenlard Woodland [Wetland 
Тапа seed| ага | ceous | trees | erous | plants | water |wildlifelwildlifelwildlife 
| erops legumes | plants | | plants | | areas | 
T T "T | | T Т Т 
| | | l І 1 l | l 
588"; | И | 1 | 1 І І l 
Urban land. | | l | 1 l 1 1 
| | I 1 | 1 I | l 
| |аоса | боса 18ood |бооа | Poor ІУегу [вооа Good 
| 1 | | 1 l | poor, | l 
| | i | | 1 i | 
58Ct: | | І | | i | | Џ 
Urban land. | | | 1 | | | | 
1 i | l 1 1 | | | 
Dshtemo-----------lFatr [Good [Good Good [Good (Very _ |Чегу [Good Good 
I l | П 1 | poor. | poor. | | 
| | 1 1 l | П 1 
59B*: 1 ! l l 1 | | 1 | 
Urban land. I | l 1 | l l l 1 
1 1 1 1 1 | I | | 
Riddles -- IGood вооа Good |Good Idood | Poor ІУегу вооа {Good 
| 1 I l 1 | | poor, | | 
H | | | | l | | i 
590%: 1 i | | | | | i | 
Urban land. 1 | | 1 l l | | H 
! | 1 І 1 | І 1 | 
Riddles--— 1 воой [оса [Good [Good lyery ^ [Very |0оой (6004 
1 | 1 1 ! | poor. | poor, | 1 
| І І і | 1 | l П 
| 1 І 1 1 l | | 
| | l | | 1 1 П l 
| | | l I | l I | 
| | | | | 1 1 l l 
| 1 1 | | | l I | 
| |боод ^ |боод _ [Good _ [аоой |Роог _ [Very ^ [Good [dood 
Saylesville | | П | І | | poor, | | 
| 1 i | і | 
62А--- I [Good [юса |боса {Good _ |Раде [Fair ^ [Good [Good 
Del Rey i | | | 1 l | | l 
1 { | l 1 | | 1 { 
63- | Good Poor јРоог Poor Good {Good lFair IPoor 
Henrietta ! l l 1 І | 1 1 
| 1 | | | | | | 
[2H 1 | | | | | 1 | 
Marlette -- [Good [Good |соса. [Qood | Poor [very |Gooa [aood 
| | | | | | peor, | 1 
| | 1 1 | 1 | | 
Owasso [воо |Goed [Good [Good [Poor [Very {Good _ |Good 
| 1 | 1 | | poor, | l 
р i 1 1 | | | 1 
640#: І l | | ү 1 | | 
Marlette-- [Goog |Gooa IGooa [воой тегу мегу Good | 3009 
| | | ! | poor. | poor. | | 
|вооа {dood [боой [оой егу Very ^ Good ^ [Good 
! ! ! | | ресе. | poor. | | 
lüood [оо {Good Fair  |Fair [mte laesa үе 
{ 1 l | | 
І | | 1 | 1 | 1 
lrsir (Raie  þPoor [Poor Very [Very [Fair [Poor 
1 | І 1 | poor. i poor. | 1 
| 1 | l | 1 1 l 
|боса |004 {Good боой [Poor _ |Уегу ^ Good ^ Good 
| l | П | | poor, | | 
| | | | | 1 | | 
| 1 | 1 | | 1 | 
[воой [ооа [воой [Good Ро [Very [Good | Good 
l 1 | 1 | | poor. | | 
$ 1 l 1 | | | 1 
See footnote at end of table. 
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TABLE 10.--WILDLIPE HABITAT POTENTIALS--Continued 


I Fotential for habitat elements TFotentiai as habitat for-- 
Soil name and Г. T T Wila 7 T T T T T 1 
map symbol | grain [Grasses | herba- |нагамоса| Conif- | Wetland! ShallowiOpenlané [Woodland | Wetland 
land seed| and | ceous | trees erous | plants | water |wildiife|wildlife|wildlife 
| orops Legumes | plants l | plants | 1 areas | | 1 
I T 
| | | | l 1 | | 1 
| | 1 1 | | | l 1 | 
Poor {Good IGcod [Fate [Fair IPoer [Very |0оо4 [Fair |уегу 
1 | 1 | | | poor. | | | poor. 
| | 1 1 | | 1 | П 
| | 1 | 1 1 | | | 
| |Соо4 [Good |воса [Very Ivery IGeod \Good |Уегу 
1 1 | | | poon. | росе. | | | poor, 
1 | 1 | | | | l | 
1 [Good [Fair |Fair |мегу {Very [Fair Pair [Very 
| | | | ! poor. | роог. | 1 | poon. 


* See description of the map unit for composition and behavior characteristics of the map unit, 
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[Some terms that describe restrictive soil features are defined in the Glossary, 


Soil survey 


TABLE 11.--BULLDING SITE DEVELOPMENT 


See text for definitions of 


| 


too sandy. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
T T T T T T 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
1. = | basements | basements | buildings - i 
T T 
1 | l | | | 
118! I | | | | | 
Boyer----- {Severe: 1311ght- | | Slight - --| Slight- ---| Mo derabe: 
| ситвалка сате. | Џ | | | droughty 
1 | l | l | 
Oshtemo--- | Severs; [Slignt- | [Slight - | Slight - IModerate: 
| cutbanks ees] | | | | small stones, 
1 | 
исе: 1 1 l | у 1 
Boyer- -|Severe: [Moderates IHoderate : | Severe: | Moderate: |модегаље : 
| eutbanks cavc.| slope. | slope, | slope, | slope. | droughty, 
| | | l | | slope. 
Oshtemo- -| Severe: (Moderate: [Moderate | Severe: iModerate: [Moderate: 
| eutbanks eave.) slope. | siope. slope. | alope. | small stones, 
l I I | 1 | slope. 
| | | | 1 1 
1 1 | 1 上 l 
-ISevere: ISevere: |Зетеге: Isevere: Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope, | slope. slope. 
| slope. | | | | l 
| | | | | | 
Severe: Severe: ISevere: |Severe: |Зеуеге: [Severe 
| eutbanks cave,| slope. | slope. 1 slope; | slope. | slope. 
} slope. | 1 | | | 
I 1 | l | | 
1 1 1 1 | 
----|Зеуеге: | (severe: [Severe: Isevere: | Severe: 
| cutbanks | 1 slope. | slope. | slope. | slope. 
| slope. | 1 1 l 
| | | i | | 
Leoni- -| Severe; {se | Severe: | Severe: (severe: ‘severe 
| cutbanks cave, | slope, | slope. | slope. | slope. | slope. 
slope. l | 1 | 1 
| 1 | l | 
1 1 | i i 
Severe: Is | -~-~-131ight- INoderate! Moderate 
sutbenks | | | | frost action, | droughty. 
1 || | i 
Bevere: | 1 [slight- Isiight-----: |Moderate: 
cutbanks cave. | | | | droughty, 
| | 1 | too sendy. 
| | | | 
13се | | | | 
Огпаз--- IModerate: |Уодегаће: IModerate: INoderate: 
| eutbanks cave.| slope. | гора. | slope, | droughty, 
1 I | ! frost action. | slope. 
| i 
Spinks--- -| Severe: IMocerate: IMederate IModerate: IModerate: 
| cutbanks cave.| slope. | slope. 1 slope. | droughty, 
| 1 | | | slope, 
| 1 І l | too sandy. 
| | | | l 
130%: | 1 | 1 | 
Ormas: | Severe: | Severe: ISevere: ISevere: 1 
| eutbanks сауа,| slope. | slope. | slope, i 
| slope. 1 1 l l 
i l i | | 
| Severe; Isevere: Isevere: ISevere: | 
Í cutbanks cave,| slope. | slope. | slope, 1 
1 slope. | | 
| 1 1 | 
148. | Severe: БЕРІДЕ ! ----|sllgnht- : 
Spinks | cutbenks cave, | | | | droughty, 
l l 


See footnote at end of table. 
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TABLE 11,--BUILDING SITE DEVELOPMENT--Gontinued 
T T I T T T 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Тампа and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| |___basements | basements | buildings | | 
T T T | Т T 
| 1 上 | | 1 
140- 1 Severe: IKoderate: INoaerate: | Severe: [Moderate; IModerate: 
| cutbanks cave.l slope. | slope. | slope. | slope. | droughty, 
I | | | | | slope, 
| | | | | | too sandy, 
| | ISeyere: Isevere: | Severo; | Severe: 
| ) | slope. | slope. | slope. | в1оре. 
l | | | 
1 1 | 1 1 | 
| | |Зетеге: [severe : | Isevere: 
| ° | | wetness. | wetness. | | wetness, 
l 1 1 | | | 
| Severe: Isevere: ІЗеуесе: | Зеуеге: | Severe; |Moderate: 
| cutbanks cave,| wetness. Í wetness, | wetness. | frost action. { wetness, 
| wetne l | | 1 1 
1 1 | 1 1 | 
| Severe: |Severe: |Severe: | Se! | Severe: ISevere: 
| ponding. | ponding. | ponding 1 ponaing. | ponéing, | ponding. 
) l 1 l | frost action, | 
| | 1 1 1 i 
l 1 1 l | | 
Severe: |Зезеге: ISevere: ISevere: | Severe: | Severe: 
| cutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding. 
| ponding. | | | | frost action. | 
| | 
Colwood- -| Severe: \severe: jSevere: ISevere: | Severe: | Severe: 
| eutbanks cave, | ponding. | ponding. | ponding. | ponding, | ponding. 
! ponding. 1 | | | frost action. \ 
| 
20 -| Severe: severe: | Isevere: i severe: [ Severe: 
Koughton | ponding, | ponding, | ponding | ponding, | ponding, | excess humus, 
| excess humus. | low strength. | low strength. | low strength. | low strength, | ponding. 
| | 1 | | frost action. | 
| І | | i 1 
22 -| Severe; |Sevore: |Зетеге: Isevere: |Severe : | 
Cohoctah | wetness. | floods, | floods, | floods, | Floods, 1 
| | wetness. | wetness. | wetness. Í frost action, | 
1 l | 1 wetness. 1 
1 | 1 | | 
29А- - =| Severe: Isevere: | Isevere: | Severe: [Moderate: 
Kibble | cutbanks cave, wetness. | | wetness, | frost action. | wetnesa, 
| wetness. I | | 1 
1 | | | l 1 
за - | Severe: Isevere: 1 Isevere: Severe: | Severe: 
Edwards | ponding, | ponding, l | ponding, | ponding, | excess humus, 
| excess humus. | low strength. | | low strength. | frost action, | pending. 
| | | | | low strength. | 
358%: | | | l l | 
Arkport-- i Severe: [Sight | IModerat IWoderate; [Moderate: 
| cutbanks вате. | | slope, | low strength. | too sandy. 
Окее- -|3evere: [Slight | |Модега е: [Slight -~ sere] Slight. 
i cutbanks чае: | | | slope. | l 
| 
350%: | | | I | | 
Arkport-- | Severe: | IModerate : |Severe: IModerate: | модегасе: 
| eutbanks саме. | slope. | slope. | slope. | ваоре, | slope, 
1 | | | | low strength. i too sandy. 
1 | 
Окее----- | Severe: | т INoderat: | Зеуеге: Moderate: Moderate: 
р cutbanks але. | slope, I slope. | slope, | slope. | slope. 
350%: i 1 | 1 | 1 
Arkport-- | Зеуеге: ]Severe: |веусге: Isevere: |зәуеге: | Severe: 
| slope, | slope. | slope. 1 slope. | slope. | slope. 
| eutbanke cave. | 1 | l | 
] 1 | 1 | l 


Зав footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
1 T T T T T 8 
Sell name and | Shallow | Dwellings Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
1 | basements | basements | buildings | г 
T T T 
| | І | | 1 
Soper 1 1 | 1 1 
Okee ----|Severe: 1 Isevere: \Severe: [Severe : ISevere; 
| cutbanks cave,{ | slope. { slope. | slope. | slope. 
| elope. | l l 1 1 
| ! І | H 
- ---|Зечеге: ISevere: ISevere: | | Severe: (Severe: 
Palms | excess humus, | ponding, | ponding, | | ponding, | ponding, 
| ponding. | low strength, | low strength, | | Глосев, | floods, 
1 | floods. | 10095. | | frost aetion. | excess humus. 
1 | 
294%; | | | | | | 
Ypoi----- "Severe: isevere: Isever (Severe: |зеуеге: [Moderates 
| eutbenks сате,| wetness. | wetness. | wetness. | frost action. | wetness. 
| wetness. 1 | 1 П 1 
1 1 | I 1 | 
Wausson----------|Severe: | Severe: ]Severe: Ізетеге: |Severe: | Severe: 
| pending, | ponding, | ponding, 1 ponding. | ponding, i ponding. 
| cutbanks siae | shrink-awell, | | frost action. i 
30 - | Severe: ISevere: [Severe: Severe: Severe: iSevere: 
Lenawee ponding. | ponding. | ponding. | ponding. | low strength, | ponding. 
i i i | ponding, | 
| || | | frost action. | 
82A- | IModerat, 1 iModerate: ISlight. 
Riddles П | skrink-swell, | | low strength, | 
| 1 | | | frost action. | 
1 | | | I H 
aon. -iSi1ght---------|Moderete: |Модега | lKoderate: Isiignt. 
Riddles | | shrink-swell. | shrink-swell. | | low strength, | 
| | \ | | frost action, | 
1 
426 ----- - [Moderate |Moderate: | обегаз Isevere: IModerate: IModerate: 
Riddles | slope. | slope, | slope, | slope. | low strength, | slope. 
I | shrink-6well, | shrink-swell. | | slope, 1 
| | | | | frost action. | 
1 1 | | | 1 
420- l iSevere: |Severe: | Зеуеге: |Severe: ISevere: 
Riddles | slope, 1 slope. | slope, | slope. | slope, | slope. 
| 
-| Severe: Isevere: |Severe: | Severe: Severe: [Mogerate: 
Dixboro | cutbacks cave, | wetness. | wetness. | wetness. frost action, | wetness. 
| wetness. 1 | $ l | 
| | | 1 1 1 
aus ~|Severe: IMoàerete: [Moderat 1 Moderate: | Moderate: IMederase: 
Leont | cutbanks cave.| shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, | large stones, 
1 | large stones. | large stones. | slope, | large stones, | droughty. 
| | || | large stones, | | 
Maten -l Severe; IModerate : |Noderate: | Severe: IModerate: IModerate: 
Leoni | euibanks сауе.| shrink-swell, | slope, | slope. | slope, | large stones, 
| | slope, | shrink-swell, | shrink-awell, | droughty, 
| | large stones. | large stones. | | large stones, | slope, 
| 1 1 | 
HD i [8evere: Isevere: (severe: | Severe: | Severe: 
Leoni | eutbanks ceve,} slope. Í slope. | slope, | slope. | slope. 
| slope. 1 | | i 1 
| 1 1 | | Џ 
45------ -| Severe: | Severe (Severe: |Severe: | Severe: 
Маг5 зоо | ponding, 1 ponding. | ponding. | ponding. 1 | ponding. 
| excess humus, || | 1 | | 
| 1 | 
46--- =j Severe; | Severe: | Severe: Severe: | Severe: | Bevere; 
Sebewa | eutbanks cave,| ponding. | ponding. Í ponding. | frost action, | ponding, 
| ponding. | | | І ! 
| | | l 1 
Aye: | | | 1 1 I 
Histosols. | | | | | 
l | 1 Џ | 1 
See footnote at end of table. 


wetness. 


58B*: 
Urban land, 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
T T | T T г 
Soll name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
l {basements |  basenents | _ buildings | 
Т T T T T T 
1 | | | | 1 
87%; І 1 | { | 5 
Aquents . | | | | l 1 
1 i | І | | 
ц8--- ------- -| Severe: |severs: |веувге: |Bevere: ISevere: |ёсуеге: 
Napoleon | excess hunus, | ponding, | ponding, | ponding, | ponding, | too acid, 
| ponding. | low strength. | low strength, | low strength. | frost action. | ponding, 
I 1 1 l | | excess humus. 
| I | 1 | 
9B l I 1 1 | 1 
Hillsdale---- | IE |5 Imoderate: IModerate: [Slight, 
| | | | slope. | frost action, ! 
1 
Riddles- 1 [Moderate : [Moderate : (Moderate: (Moderate: {3136}. 
| | shrink-swell, | shrink-swell. í slope, | low strength, | 
| | | | shrink-swell. | frost action. | 
i 
Agee: | 1 І | | І 
Hillsdale- IModerate: (Moderate: IModecate: {Severe: IModerate: |Мойегате: 
| slope. 1 slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| 
Riddles- 1 мойегате: INoderate: ]Severe: Moderate: Moderate: 
1 1 slope， | slope, | slope, | low strength, | slope. 
l | shrink-swell. | shrink-swell. | } slope, | 
| І 1 | | frost action, | 
1 1 1 | i 1 
490%, Ң0Е#; | 1 1 1 | I 
Hilisdale Isevere: isevere: Isevere: Isevere: | Severe: {Severe: 
І | slope. | slope. | slope. | slope. | slope. 
1 1 l 1 | l 
Riddles 1 | вечера: Isevere: ISevere: | severe | severe: 
| | slope. | slope. | slope. | slope, | slope. 
1#: I | | | | | 
Udorthents. | | | | | | 
l 1 | | | 1 
Udipsamments, | | | 1 | | 
1 l 
52%, 53%. i l | 1 | 1 
Pits 1 1 | | | | 
| | | І І | 
| моде пате [siiente iModerate: INoderate: Imoderate: IModerate: 
| depth to ток. | | depth to rock.| slope. | frost action. | thin layer. 
| 
| |Noderate: [Moderate: ISevere: |Moderate: | Moderate: 
Бета | slope, | elope. | slope, | slope. | slope, | slope, 
1 | | depth to лоск, | | frost action. | thin layer. 
| | | 
| | 1 l | 1 
| 1 | ISevere: Isevere: | Severe: 
| | ) | slope. | slope. | slope, 
1 1 ( Isevere: | Severe: | Severe: 
| | | | slope. | slope. | slope, 
1 | Н І | | 
| | | | | | 
Blit: | | I I | l 
Urban land, | | | | | р 
1 | i | 1 
Barry -|Severe: Isevere: ISevere: Isevere: |Severe: | зечеве: 
| ponding. 1 ponding. | ponding. | ponding. | ponding, | ponding. 
1 і l 1 | frost action. | 
1 1 | 1 р 1 
Вгаду 1 i Ізеуеге: ISevere: (Severe; [Severe |Ходегаље: 
| cutbanks сате, | wetness. | wetness. | wetness, | frost action, | wetness. 
1 | | 1 | | 
| | l | | l 
1 1 I | |! 
l 1 1 1 1 


See footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT. -Continued 


T T T "a T T m NEM 
5011 name and | Shallow | Dwellings | ^ Dwellinga Small | Това roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | , basements | basements buildings — | I 
T | T T T T 
! | | | 1 1 
588%; 1 | 1 1 1 1 
Oshtemo |Slight--- -i8light---------|Slight- |31igbtu === = = -- | Moderate: 
| cutbanke сате, | | | | | small stones. 
58с*: 1 I 1 I I 
Urban land. | | І І | | 
| 1 | 1 1 
Oshtemo | severe: IModerate: IModerate: | Severe: |издете ка : [Moderates 
| cutbanks cave.| slope. | slope. slope. | slope. | small stones, 
| | | | | | slope, 
1 1 | Ц 1 1 
598%: 1 l | | | 1 
Urban land, | | | | | | 
| 1 | | | | 
Riaales-- ---1511аһ®-- - Moderate: |Moderate: |Moderate: |Moderate: ISlight. 
1 | sheink-swell. | shrink-swell. | shrink-swell. | low strength, | 
1 | | | | frost action. | 
| 1 l | | 
B908: Ц l | | | I 
Urban land. 1 1 } | | | 
1 || | | 1 I 
Riddles--=-======|Moderate; Moderate: Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope, | slope, | slope. | low strength, | slope. 
1 | shrink-sweli. | shrink-swell. | slope, | 
| | 1 | Í frost action, | 
| 1 | | | | 
608: 1 1 1 | 1 | 
Urban land, 1 | | | | | 
Н 1 1 l 1 1 
Udorthents. ! 1 | j | 
1 1 i i | 
61B-- --------| Модегабе: INoderate: IModerate Moderate: Severe: Slight. 
Saylesville | too clayey, | shrink-swell. | shrink-swell, | shrink-swell, | low strength. | 
| wetness. | | wetness, | slope. | | 
| 
62А-- -|Severe: |Зетеге: |ветеге: Severe: ISevere: |Модегаћ 
Del Rey | wetness. | wetness, | wetness. | wetness, | low strength, | wetness. 
l | 1 | frost action. | 
I І | | | 1 
63--. ---|Sever: | Зеуеге: [Severe : |Severe: ISevere: |Severe: 
Henrietta | cutbañks eave,| ponding. | ponding. | ponding. | ponding, | ponding, 
| ponding. | | | | frost action, | excess humus. 
64ва: | | 1 i l | 
Marlette----- l [Slight--- [Slight | Severe: delight, 
1 | 1 | | low strength. | 
| | | | 
Owosso- | -[Moderate: IModerate : Moderate: (Severe: Islight. 
i | shrink-swell. | shrink-swell. | slope, | low strength. | 
1 i І | sheink-swell. | Ц 
l 1 l | i | 
бус: 1 l l 1 | l 
Marlette-- ІМедегабе: IModerate: lModerate: | Severe: | Severe: | Mod: 
| slope. | slope. | slope. | slope. | Лок strength. | alo 
Owosso --- -|Moderate: ]Moderate: (Moderate: I3evere; | Severe: IModerate: 
| slope. | slope, | slope, | elope, | lew strength. | slope. 
| | shrink-swell, | shrink-swell. | | | 
1 | 
65А----- 1 ISevere: | Severe: [Severe |Severe: IModerat 
Gapac | wetness. | wetness. | wetness. | wetness. 1 frost action, | wetness. 
| | l | lew strength. | 
66E- | |Severe: Severe: | Зеуеге; | Зеуеге: 
Eleva Variant | slope, | slope. | slope. | slope. | slope. 
| 
-IModerate: -|Moderate: Slight - -|severe: |Moderate: 
| depth to rock, | depth to госк. | | low strength. | thin layer. 
І | 
| 4 1 


| too clayey. 
| 


See footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
T T T 1 — T 
Soll name and | Shallow | Dwellings Í Dwellings | Small | Local roads | гампв апа 
map symbol | excavations | without | with | commercial | and streets | landscaping 
ҚӘНЕ | _________љазелелењ | basements | buildings | | 
| d Т Т Т Т Т 
| 1 | | | і 
68B#: 1 | 1 | | 
Oshtemo-- 1 -+|SLight---------|Moderate; | SLight------.--|Moderate: 
1 |: | elope. I | smali stones, 
| | І ! | 
Leoni-- I | lHoderat: IModerate |Moderate: IModerate 
| eutbanks cave.| sheink-swell, | shrink-swell, | snrink-swell, | snrink-swell, | large stones, 
| } large stones, | large stones. | slope, | large stones. | droughty. 
! | | | large siones, | ! 
6808: | | | | | | 
Osbtemo---=------lSevere: 1 Moderate: | Severe: (Moderate: Moderate: 
| cutbanks cave.] | slope. | slope. | slope. ! small stones, 
| | І t 1 | slope. 
1 | l 1 | 1 
-|Severo: INoderate: {Модагате: | Severe: IModerate: |мобегаре: 
| cutbanks сауе.| shrink-swell, | slope, slope, | slope, | large stones, 
| | slope, | shrink-swell, | shrink-swell, | droughty, 
l 
i 1 L | 


| 
large stones, | 
L | 


* See description of the 


map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restri 
"slight," "moderate," "good 


ive soil features are defined in the Glossary. See text for definitions of 
"галт," and other terms. Absence of an entry indicates that the soil was 


large stones. large stones. 


not rated] 
T T T T Т 
Soil name and | Septic tank | Sewage lagoon | Trench | Arca | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfall 
T T T T 
| | 1 1 | 
| 1 | | | 
I3evere: | Земеге: iSevere: Isevere; IPoor: 
| в | seepage. | seepage, | seepage. Í seepage, 
l l Í too sandy. | | too sandy, 
| | | | | small stones. 
! | 
Oshtemo----- | Severe: | severe: | Severo: Poor 
| poor filter, | seepage. | seepage. | seepage. seepage 
| l l l 
110%: | 1 1 
Boyer- | Severe: 1severe: [severe Poor 
poor filter, | seepage, | seepage, | seepage. seepage 
| slope. | too sandy. І | too sandy, 
| | | small stones. 
Oshtemc -|Severe: Isevere: |вечеге: |ветеге: Poor: 
poor filter. | seepage, | seepage. | seepage. seepage. 
| slope. | 
1 1 | 
І | 
Severe; ISevere: ISevere: | Severe: Poor: 
poor filter, | seepage, | seepage, seepage, seepage 
slope, | slope, | slope, slope. Loo sandy 
| | too sandy. small stones. 
Oshtemo-- | Isevere: e Poor: 
| 1 seepago, seepage, seepage, 
slope. | slope. I slope. slope. slope. 
| 
1 I 
| Severe: severe: Poor: 
| seepage, | seepage, seepage, 
slope, | slope. | slope, too sandy, 
| | too sandy. small stones. 
Severe: ] (Severe: 
slope, | seepage, | seepage, seepage, large atones, 
| slope, | slope, 
l 
! 
1388: 1 1 
Оттав-......... | |Severe: Poor: 
1 | seepage. thin layer. 
| | 
Spinks Severe: i | severe: Poor 
| | too sandy. seepage, seepage, 
1 | 
| 
ISevere: ISevere: Severe 
seepage, | seepage. seepage. 
| slope, | 
| 
Severe: | severe: iSevere: Sever, Poor 
poor filter. | seepage, | too sandy. seepage. seepage, 
| slope, ! too sandy. 
| 
| Severe: | Severe: 
seepage, | seepage, seepage, thin layer 
| slope. | slope. slope. slope. 
i 


| 
| 
| 
| 
| 
1 
1 
1 
1 
| 
| 
| 
1 
| 
1 
| 
1 
| 
| 
i 
| 
| 
elope, | slope. 
1 
І 
І 
1 
І 
| 
| 
| 
| 
І 
| 
1 
l 
1 
1 
| 
| 
| 
1 
1 
1 
1 
l 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITISS--Continued 
T I T T 
„Boil name and | Septie tank f Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
FN | fields | | landfill 1 landfill 1 
T T т | T 
i 1 | | 
130%: | 1 1 || i 
Spinks -----+-+-----[ Severe: | Severe: |Severe: Isevere: (Poor: 
| poor filter, | seepage, | slope, | seepage, | seepage, 
| slope. | slope. | too sandy. | slope. | too sandy, 
1 | 1 | | slope, 
| | | | 1 
18B-- Isevere: | Severe: Isevere: | Зеуеге: ]Poor: 
Spinks | poor filter, | seepage. | too sandy. | seepage. | seepage, 
! i | Г | too sandy. 
I 1 l l 1 
ihc- | Severe: | зеуеге: | Severe; | Severe; [вості 
Spinks 1 poor filter. | seepage, | too sandy. | seepage | seepage, 
| | slope. | | | toç sandy, 
14D----， -|Зеуеге: | Зеуеге: |Severe: Isevere: | Роос: 
Spinks | poor filter, | seepage, 1 slope, ] seepage, } seepage, 
| elope. | slope. | too sandy. | slope. | too sandy, 
| l | | slope, 
1 | l 1 | 
15А---- -!Зеуеге: severe: |Severe: ISevere: Poor: 
Teasdale | wetness, | seepage, | seepage, | веераце, | wetness. 
! ! wetness. | wetneas- | wetness. ! 
16А------ ----|8етеге: [Severe lSevere: |зетеге: Poor: 
Brady | wetness, | seepage, | seepage, | seepage, | wetness. 
| poor filter. | wetness. | wetness. ! wetness. | 
-|Severe: Isevere: Isevere: | Зеуеге: [Роог: 
| ponding. | seepage, | seepage, | seepage, | ponding. 
| | ponding. | ponding. || ponding. | 
l 
| i | I | 
--- | Severe | Зеуеге: Severe: Severe: (Foor: 
| ponding, | seepage, | seepage, seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | | too запбу. і | ponding. 
Colwood----- =| Severe: | Severe: Isevere: | Зеуеге: [Poors 
| ponéing. | ponding. | ponding. } ponding. | ponding, 
| || | | | thin layer. 
| i | 1 | 
20- | {severe [Severs [Sovere: Poor: 
Houghton | | seepage, | ponding, | ponding, | ponding, 
| peres slowly. | ponding, | excoss humus. | seepage. | excess humus. 
| | excess humus. | | | 
| 
22------- | Severe: |Severe: iSevere: {Severe: |Роог: 
Conoe tan | wetness, | floods, | seepage, | seepage, | wetness. 
| floods. | seepage, | floods, | floods, I 
| | wetness. | wetness. | wetness. ! 
29А-- - Isevere: |severe: iSevere | Severe: l Poor: 
Kitbie | wetness. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy, 1 | wetness. 
| і 
30-----------.-..---ігеуеге: (Severe: {Severe: |Severe: IPoor; 
Edwards | ponding, | pending, | ponding. | ponding, | ponding, 
| peres slowly, | seepage, | | seepage. | excess hurua. 
| | excess humus. | 1 | 
1 | l | l 
352%: | | | | | 
Arkport-- [Slight ------| Severe Severe: Severe: разре: 
| | seepage. | seepage. | seepage. i toc sandy. 
l | | 
Okee-~ 1 | severe: | Зеуеге: {Severe: 1Paar: 
| | seepage, | seepage. 1 seepage. | seepage, 
T 
$ И | l 


ве footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 
Т Т Т Т Т 
$011 name and | Septic tank | Sewage lagoon | Trench l Area | Daily cover 
map symbol | absorption | arena | вапібагу | sanitary | for landfill 
l fields l |  lendfiM| | _ landfill | Е 
Т H T | 1 
1 1 1 | | 
350: 1 1 | | 
Arkport-- Isevere: Isevere: Isevera: | 
| slope, | seepage. | seepage. i 
| | seepage. 1 | | 
i I | i І 
------|Модагабе: ISevere: [Severe: |Зеуеге: (Po: 
| alope. | seepage, | seepage, | seepage. | seepage, 
| | elope. | | | small stones. 
350: | 1 l | 1 
Arxpopt ISevere: Isevere: ISevere: | severe: [Poors 
| slope. | slope, | seepage. | slope, | slope. 
| | seepage. | | seepage. | 
| 
-| Severe: | severe: | Severe: | severe: IPoor: 
| slope, | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope. slope, | small stones, 
| | | | slope, 
-|Severe: ISevere: Severe: (Severe: |Роог: 
Palms | floods, | seepage, ponding, | ponding, | ponding, 
| subsides, | excess humus, floods, | floods, | excess humus, 
| ponding. | ponding. excess humus. | seepage. | 
1 | 
394%: 1 1 | 
-|Severe: | Severe: Severe: Severe: 1Poor: 
| wetness, | seepage, wetness, seepage, | wetness, 
| peres slowly. | wetness, | thin layer. 
1 
Wauseon- ISeyere; [Severe: Severe: Severe: (Foor: 
| peras slowly, | seepage, ponding, ponding, | ponding, 
| ponding | ponding. too clayey. seepage. | too clayey, 
| poor filter. | | hard to pack. 
| 1 l 
ao- -Isevere: | Severe: Severe ТРоог: 
Lenawee | ponding, | ponding. ponding. | ponding. 
| perce slowly. | | 
СЕЛИ Moderate: SlLighy-----------jFatri 
Riddles too clayey. | too clayey. 


--iModerate: 
| seepage, 
slope, 


vere: 
Лоре. 


a 
ай 


Severe: 
slope. 


Severe: 
wetness. 


---------13еуеге 
| seepage, 
i large stones. 


~|Moderate: Severe: 
slope. seepage, 


| 

| 

| 

| slope, 
| large stones, 
1 


See footnote at end of table. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


wetness, 
too sandy. 


Severe: 
seepage, 
large stones, 


ате 
too clayey, 


1 
l 
1 
Moderate: |каїг: 
slope, | siope, 
| too clayey. 
Severe; IPoor: 
slope. | в1оре. 
Severe: [Poors 
seepage, | too sandy, 
wetness, | wetness. 
| 
Severe: IPoor 
seepage. | large stones. 
| 
| 
Severe; IPoor 
seepage. ! large stones. 
l 
| 
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1 T T T T 
Soil name and | Septie tank | Sewage lagoon | Trench | Area | тазіу cover 
map symbol | absorption 1 areas | sanitary 1 sanitary | for landfill 
" | fields i | landfill | landrill | 
T T T I 
l l 1 | | 
440-----------------|беуеге: | Bevere: Bevere: lsevere: |Poor: 
Leoni ] slope. | seepage, | seepage, | seepage, | large atones, 
| | slope, | slope, | slope. | slope. 
| I large stones. | large stones, ! | 
1 
45-. [Severe: |Seveve: | Зауеге: |Severe: {Poor : 
Martisco | ponding, | ponding, | ponding. | ponding. | ponding, 
| peres slowly. | excess humus. | | ! excess bumus, 
| i 
46-- -------- | Severe: | Зеуеге: | Земеге: |Severe: {Poor : 
Зовема | poor filter, | seepage, | seepage, | seepage, | small stones, 
| ponding. | ponding. | ponding. | ponding. | seepage, 
i | | | | too sanóy. 
| | 1 f 
475: | 1 1 | 1 
Histosols. | l | | | 
| | 
Aguents. i | | | | 
| | 
%8-------- -|Severe: Severe: ISevere: |Severe: |роог: 
Napoleon | ponding. | seepage, | seepage, | seepage, ] ponding, 
| | excess humus, | ponding, | ponding. | excess humus, 
! | ponding. ! exeess humus, | | too acid, 
нова: ! 1 | | | 
Atllsdale----------|Slight-----------|Bever Isevere: | Зеуеге: |боса. 
| \ seepage. | seepage. | seepage, | 
Riddles--+---------|Slignt--- -IModerate: INoderate: [slight утаје 
1 | seepage, | too clayey. | { too clayey. 
1 1 slope. í | | 
l í | 1 | 
490%: i 1 | 上 
Hillsdale-- - |Noderate: iSevere | Severe: | [Fates 
Í slope. seepage, | seepage. 1 | slope, 
| | slope, | iy | 
| 
]Moderete: |беуеге: Moderate: IModerate: Fair: 
| slope, | slope. | slope, | slope. | slope, 
| | | too clayey. | | toc elayey 
A9D*, Hone: | | | | 1 
Hilledale- -|Severe: Isevere: | Severe: (Severe: Poor: 
| slope. | seepage, | seepage, | seapage, | зоре. 
| | slope, i slope. | slope. | 
Riddle&------------|Severe: Severe: ISevere: ІЗеуеге |Роог: 
Í slope. | slope, | slope. | slope; | slope. 
51%; | 1 | | | 
Udorthents, | | | 1 | 
| l | | L 
Udipeamments, | | | i | 
i 
52%, 53%. | Í | П | 
Pits f | | | 1 
l 1 | 1 l 
1 | Severe ]Severe: | Земеге: (Poor: 
Eleva | depth to rock, | seepage | depth to rock, | seepage, | area reclaim. 
! poor filter. ' | depth to rock. | seepage. | depth to rock. | 
| | 
--ISevere: | severe: Isevere: Isevere: IPoor: 
J depth to rock, | slope, | depth to rock, | seepage, | area reclaim, 
| poor filter. © | seepage, | seepage. | depth to rock, | 
| | depth to rock. | 1 | 


See footnote at end of table. 
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TABLE 12.--SANITARY PACILITIES--Continued 


T T T T T 
8011 папе and | Septic tank | Sewage lagoon | Treneh | Area | Daily cover 
map symbol 1 absorption | areas | sanitary | sanitary for landfill 

| [18198 | | landfill | landfill ] 

T f T 

| 1 1 | | 

56р#: | l l | І 

Riddles Isevere: | Severe: {Severe: ISevere: |Роог: 
| slope. | slope. | slope. | slope, | slope, 

l | l | 

Leoní--------------|Severe: Isevere: [ Severe: | Severe: | Poor: 
| slope. | seepage, 1 seepage, | seepage, | large stones, 
| | siope, | slope, | slope. | slope. 
| | large stones. | large stones. | | 
1 І | 

STAR: | 1 | 1 | 

Urban land, | | | | | 
| 1 1 | | 

Bar -| Severe: у |Severe: |Severe: |Роог: 
| ponding. | seepage, | acopage, | seepage, | ponding. 
1 | ponding. 1 ponding, | ponding. | 
l | 

вгаау-- | Severe: | Severe: | Severe: | Severe: | 
| wetness, | seepage, | seepage, | seepage, | wetness, 
| poor filter. 1 wetness. | wetness. | wetness. 1 
1 l | [ І 

58B 3 1 | 1 | 

Urban land, | | | | | 
| 

Oshtemo- -|Severe: ISevere: |Severe : | Severe: |Poors 
| poor filter, I seepage. | seepage. | seepage. | seepage. 

| 

580%: 1 1 1 | | 

Urban land. | | | || | 
| | 1 1 | 

Овпбето - = === == == ===) Severe: Isevere: Isevere : Isevere: Poor: 
| poor filter. | seepage, | seepage. | seepage. | seepage. 
l | slope. l 1 | 
| | 1 | l 

598%: | | 1 i | 

Urban land, | | | | i 
| | | | | 

Riddles- -|Siight-- | [Noderate: | 1 
1 | seepage, | too clayey. | | 
i | slope. 1 | l 
l р | | | 

590%: 1 І І І | 

Urban land. | | | | | 

Riddles- -|Moderate: | Severe: |Moderate: IModerate: (Fair: 
| slope. | slope. | slope, | slope. | slope, 
| | | тоо clayey. | | too clayey. 

І | 

60%: | | 1 | | 

Urban land. | 1 1 | I 
1 | 1 І l 

Udorthents. 1 1 i | I 
1 | 1 І | 

61B------------ -|Severe: 1 ]Woüerate: | | 

Saylesville | percs slowly, | slope, | too clayey, I | 
| wetness. l I wetness. | | 

1 

624 -|Severe: | Severe: | Severe: |Severe: Poor: 

Del Rey | wetness, | wetness. | wetness, | wetness. | too clayey, 
| peros slowly. | | too clayey. | | hard to pack, 
| 1 l l | wetness, 
i l l | l 

----|Severe: ISevere: } зеуесе: [зеуеге: iPoor: 

Henrietta | ponding. | excess humus, | ponding. | seepage, | ponding. 

! | ponding. | | ponding. | 
1 

біра; | | | 1 

Marlette-- -|вечеге: Moderate: IModerate: [slight--. --|Fate: 
| peres slowly. | seepage, | too clayey. 1 | too clayey. 
| | slope, | | | 


See footnote 


at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 
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large stones. 


T T T T T 
Soil name and | Septic tanc | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
l fields | | landfill | landfill | i 
T Т Т 
1 | 1 l | 
GMBH: | l i | | 
Owosso | (Moderate: IS1ight---- | Severe: | ood . 
i | slope. | | seepage. | 
{ | l П | 
640#: 1 1 і 1 | 
Marlette- Isevere: | severe: ]Mocerase: Moderate: | 
| peres slowly. | slope. | slope, | slope. | slope, 
| | | teo clayey, ! | too clayey. 
Очозао-------------)| [Severe Moderate: ІЗеусге: | ад: 
1 | slope. | slope. 1 seepage. | slope. 
l l 1 l | 
654. | Severe: | Severe | Severe: Isevere: | Poor: 
Capac ] wetness, | wetness. | wetness. | wetness. | wetness. 
i percs slowly. | | | | 
6бЕ------------ | severe: | Severe: severe: Isevere: [Poors 
Eleva Variant | depth to госк, | seepage, | depth to rock, | depth to rock, | area reclaim, 
| elope. | depth to rock, | seepage, | seepage, | seepage, 
i | slope, | slope. | siope. | small stones. 
1 1 | І І 
GE Isevere: |Severe: Isevere: Isevere: IPoor: 
мватап 1 depth to rock. | depth to rock. | depth to rock. | depth to rock. | area reclaim. 
| | | | 1 
68в%: | | l 1 | 
Oshtemo- | |Зечеге: |Зеуеге: Severe: [Poor : 
1 | seepage. | seepage. | seepage. | seepage. 
! | | 
Leoni- | ISevore: | Severe: ISevere: | Poor: 
| | seepage, | seepage, | seepage. | large stones. 
' | large stones. | large stones. | 1 
1 | f 1 1 
1 1 | 1 | 
| | Зеуеге: |Зеуеге: ISevere: |Poor: 
1 | seepage, | seepage. | seepage. | seepage. 
| | slope, 1 | | 
| l i І l 
IModerate: |Severe: [Severe: Isevere: IPoor: 
| siope. | seepage, | seepage, | seepage. large stones. 
1 | slope, | large stones. | 
I 1 | 1 
1 | 1 | 


L 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms thet describe restrictive soil features are defined in the Glossary. See text for definitions of 
У 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated) 


Seil name and 
map symbol 


Roadfill загі Gravel Topsoll 


118%, 110%: 
Boyer- 


Probable--- 


|| 

l 

1 
Brobshle-------------|Probable- 


small stones, 
area reciatm. 


Oshtemo 


Poor: 
small stones. 


1108: 
Boyer- 


Poor: 
small stones, 
area reclaim, 
slope. 


Oshzemo 


T 
l 
І 
| 
| 
| 
1 
1 
1 
上 
1 
1 
1 
| 
1 
1 
| 
| 
1 
1 
IPcor: 
| small stones, 
| slope. 
nage: | 
Boyer- | 
| 
1 
| 
i 
} 
1 
| 
| 
l 
| 
1 
І 
| 
| 
| 
1 
ў 


Poor: 
small stones, 
area reclain, 
slope, 


Leoni- 


Improbable: 
large stones. 


iprobable: 
arge stones, 


Poor: 

large stones, 
area neolai 
slope. 


МЕ 


-| Probable- Fair: 
too sandy, 


small stones. 


-=-= -| Probables. Poor: 


too sandy. 


ч 


торвіе-----.-------| ваш: 
| too sandy, 
smell stones, 


| 
| 
Spinks- Improbabl (Poor: 
too sandy. | too sandy. 
130%: | 
Огпав- Probable: = -iPoor: 
| slope. 

1 | 
Spinks--------- |Fatr: Improbable: {Poor : 

| slope. too sandy, | slope, 

i | teo sandy, 
18B，18C--------------| ? ]Poor: 
Spinks 1 1 too sandy. | too sandy. 

| | | 
14D- Грат: 1 Improbable: IPoer: 
Spinks | slope. | too sandy. ] slope, 

| І ! too sandy. 
15А-- | | Improbable: Improbable: | Poor: 
Teasdale | wetness, excess fines, excess fines, | arse reclain, 

| | | wetness. 

І 1 1 


See footnote at end of table. 
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T 
3011 name апа Roadfill Sand | Gravel Topsoil 
map symbol | 
| 
| 
Fair: ------| Probable- Foor: 
wetness. small stones. 
-f Poor: Improbable: 
wetness. excess fines. 
Poor: Probable-= 
wetness. 
Colwood Poor: Improbable: | Improbable: 
wetness. excess fires. excess finos. wetness. 
l 
20- ----- -|Poor: Improbable: | Improbable: Foor: 
excess humus. | excess humus, wetness, 
low strength. | excess humus. 
l 
22------ Poor: Improbable: improbable: Poor: 
Conoctah wetness. excess fines. ! excess fines. wetness, 
29A------------- Pair: Improbable: | Improbable: Poor: 
Kibbie wetness. excesa fines. I oxeess finos. area reclaim, 
30- -|Poor: Improbable: Fimprobable: Poor: 
Edwards wetness, excess humus. excess humus. wetness, 
low strength. exeess humus. 


35B*, 350%: 


Arkport Fair: 
low strength. 
Okee- -|@ood- 
35D#: 
Arkport - кале: 
slope, 
low strength, 
Okes-- Fair: 
slope. 
Poor: 
wetness. 


| 
1 
| 
| 
| 
| 
| 
1 
1 
| 
1 
| 
| 
| 
| 
| 
l 
| 
| 
Houghton | wetness, 
| 
| 
| 
| 
| 
| 
1 
{ 
| 
| 
| 
| 
1 
| 
| 
| 
| 
i 
| 
| 
l 
| 
| 
i 
| 
| 
| 
' 
| 


| thin layer, 
wetness, 


Wauseon----. 


Poor: 
wotness, 

low strength, 
shrink-awell. 


m: - Poor 
Тепамее | low strength, 
| wetness. 


42a, Ц2В- Good- 
Riddles | 
í 

i2c- |Gooa- 


Riddles | 


See footnote at end of table. 


T 
І 
І 
| 
T 
1 
1 
| 
1 
1 
1 
1 
1 
| 
1 
| 
| 
| 
1 
| 
| 
l 
1 
| 
I 
l 
| 
| 
[ 
1 
| 
l 
1 
| 
1 
| Improbable: 
| excess fines. 
| 
| 
1 
| 
1 
П 
| 
| 
1 
1 
1 
| 
1 
1 
l 
І 
1 
1 
| 
| 
| 
l 
| 
l 
| 
1 
| 
1 
1 
l 
| 
1 
| 
| 
| 
1 
| 


probable: 
excess fines. 


og 


Probable: 


Improbable: 
excess humus, 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Improbable: 
excess fines, 


Poor: 
too sandy. 


Improbable: 
excess fines. 


Probable- 
Improbable: Poor: 
excess fines. slope, 


too sandy. 


Probable- 
area reclaim, 
slope. 
‘Improbable: Poor: 
excess bumus, wetness, 


excess hunus. 

Improbable: Poor: 

excess fines, area reclaim. 

Improbable: Poor: 

excess fines. wetness. 

Improbable: Poor: 

excess fines. thin layer, 
wetness. 

Improbable: Fair: 

excess fines. small stones. 

Improbable: Fair: 

excess fines. slope, 


small stones. 


1 
| 
l 
1 
| 
| 
l 
=} 
1 
i 
l 
1 
I 
1 
| 
-l 
| 
1 
| 
1 
|: 
| excess fines. 
1 
| 
1 
| 
1 
l 
| 
l 
1 
1 
| 
П 
I 
l 
| 
| 
1 
|| 
1 
1 
1 
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TABLE 13. 


-CONSTRUCTION MATERIALS--Continued 


Soil survey 


area reclaim, 


T 
Soil name and | Roadfill Sand | Gravel Topsoil 
map symbol | i 
і | 
T Т 
| 1 
420----------- Fair: mprobable: limprobab1 
Riddles | slope, excess fines. | excess fines. 
43А--.- --|Faip: Improbable: |Improbable: 
Dixboro | wetness, excess fines. | excess fines. in layer, 
зїн, Hie- -| Fale: Improbable: (Improbable 
Leoni | large stones. large stones. 1 large stones. large stones 
I 
i 


slope. 


45----- 
Martisco 


Wetness, 


r— 


Sebewa 


ате 
Histosols. 


Aquents . 


| 
1 
1 
l 
1 
| 
| 
| 
| 
| 
| 
1 
| 
| 
1 
| 
1 
AB-- i 
Napoleon I 
| 

1 

1 

| 

1 

l 

1 

| 

1 

| 

| 

l 

I 

1 

1 

| 

1 


ова: 
Hillsdale == -- 


Riddles----~ 


8904: 


Hilledale--------- 


Riddles- 


49р», бука: 1 
本 1isgale------------|Fai 


| slope. 
| 
Riddles--------------|Fair: 
| slope. 
Бая: 1 
Udorthents. I 
| 
Udipsamments. I 
| 
52%, 53%, | 
Pits | 
| 
55В-- -[Роог: 
Eleva | area reclaim, 
l 
l 


See footnote at end of table. 


Improbable: 
large siones, 


Improbable: 
excess fines. 


Probable 


Improbable: 
excess fines. 


Inprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excesa fines. 


‘improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


T 
| 
і 
Т 
| 
in 
| 
| 
| 
І 
i 
1 
| 
1 
В 
| 
|| 
1 
| 
i 
Па 
1 
| 
1 
l 
1 
| 
| 
| 
1 
1 
l 
1 
| 
|| 
i 
| 
| 
| 
І 
=el 
1 
í 
-І 
1 
i 
1 
-| 
1 
| 
-d 
| 
| 
1 
1 
1 
1 
| 
| 
| 
1 
1 
| 
| 
| 
1 
H 
l 
| 
| 
| 
it thin layer, 
1 


Inprobab1, 
large stones. 


Improbable: 
exeess fines, 


Probable- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


probable: 
Xcess fines. 


a 
СЕ 


І 
1 
| 
1 
I 
| 
1 
| 
1 
i 
I 
1 
1 
l 
1 
| 
1 
1 
1 
i 
| 
| 
1 
| 
I 
| 
| 
[Improbable: 
le 
| 
l 
| 
+ 
| 
| 
| 
І 
1 
1 
1 
П 
1 
1 
1 
l 
| 
| 
| 
1 
l 
| 
| 
I 
| 
1 
i 
І 


large atones, 
area reclaim, 
slope, 


wetness, 
small stones, 
area reclaim. 


| excess humus, 
wetness, 
too acid. 


Gree vesiin; 


1 

1 

| 

| 

| Poo! 
| 

1 
[Fair 
l'email stones. 
| 
1 

(Poor: 

! area reclaim. 
|Fair: 

| slope, 

small stones. 


Poo 
area reclaim, 
slope. 


Fair: 
area reclaim, 
small stones, 


| 
1 
1 
П 
| 
1 
1 
1 
| 
| 
H 
| 
| 
1 
1 
1 
1 
1 
І 
1 
| 
1 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


T T T | 
5011 name and | Roadf1ll | Sena 1 gravel | Topsoil 
map symbol | | ! 1 
| " 2 | | | 
| T Т Т 
| | 1 і 
| (Improbable: |атреорарте: (reir: 
Eleva | area гесізіп, | thin layer. | excesa fines. | slope, 
! I i | area reclaim, 
| | | ! small stones. 
565%: | | | 1 
Riddles- | [Improbable : (Improbable: 1Роог: 
| | excess fines, | excess fines. 1 slope. 
| 1 l 
Leori-- -| вал: | Improbable linprobsble : IFoor: 
1 large stones, large stones. | large stones. | large stones, 
| slope. 1 | area reclaim, 
Г | | slope, 
l | } 
5TA*: H | 1 
Urban land. 1 H | 
| | 
Barry--- Improbable: lInprobable: [Роог: 
| 


Brady--------- 


588%, 580%: 
Urban land, 


Oshteno-~-- 
598%: 

Urban lanê. 
Ridéles----- 
5904: 

Urban lana, 


Riddles- 


бож: 
Urban land. 


Udorthents. 


615-- 
Sayleaviile 


62А-- 
Del Rey 


Henrietta 


баве; 
Мегіеббе------- 


Owosso- 


----=- | Poop: 
| low strength. 
| 


See footnote at end of table. 


| excess fines. 
р 
1 


excess finos. 


Probable- 


I 
| 
i 
f 
| 
~|Probable-- --lprobable---~--------- 
| 
1 
l 
| 
| 
Improbable: | Improbable: 
excess fines. ! excess fines. 
| 
l 
| 
-[Improbable: limpeopssle: 
excess fines. | excess rines. 
| 
| 
| 
{ 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess rines. 


Inprobable: 


excess fines. excess fines, 


Improbable: 
excess fines. 


{Ттргора! 
fines. | excess 
1 


Improbable: 
excess 


1 
l 
I 
1 
1 
1 
| 
l 
| 
1 
1 
р 
1 
| 
I 
| 
| 
| 
1 
l 
| 
Ц 
1 
1 
| 
| 
H 
! 
1 
1 
1 
1 
1 
1 
1 
| 
| 
1 
| 
1 
| 
1 
| 
1 
1 
1 
| 
| 
1 
| 
1 
| 
1 
1 
І 


-----«.---|Рговао1в-------.. 


area reclaim, 
| wetness. 


oor: 
small stones. 


ЕН 


Fair: 
small stones. 


о 
thin layer. 


excess humus, 
| wetness. 


р 
ШЕН 
| small stones, 


Fair; 
| small stones, 
| 
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TABLE 13.--CONSTAUCTION MATERIALS--Continued 


T 
Soil nsme and Roedfill | Sana Gravel. Topsoil 
map symbol | 
| 
т T 
Marlette-- Improbable: Improbable: Fair: 


Fair: 
low strength. 


Owosso =. Poor: 


с 
low strength. 


Т 

| 
I 
| 

T 

i 
640%; | 
1 
| 

| 
4 
| 
1 


large stones, 


---|Poor: 
! wetness. 
658--- ---| Poor: 
Elove Variant | area reclaim, 
| 
| 
57в-- ----------|Роог: 
Аталап. | area reclaim, 
1 low strength. 
I 
688», GBo* 1 
Oshtemo | 
| 
Leoni- |Fair: 
| 
l 
1 


excess fines. 


Inpronaok 
excess fines. 


Improbabl 
excess fines. 


Improbabl. 
thin layer. 


Improbable: 
excess fines, 


1 
[ 
1 
1 
[ 
\ 
1 
| 
1 
1 
1 
1 
| 
1 
1 
1 
i 
l 
1 


=--- |Peobshle---. 
| 
| 
|Tnprebable: 
| large stones. 
| 


excess fines, slope, 
emall stones. 
Improbabie: Fair: 
excess fines. slope, 
Improbable: Good. 
excess fines, 
Improbable: Poor: 
thin layer. small stones, 
slope, 
Improbable: Fair 


excess fines, area reclaim, 


small stones. 


Probable- Poors 


email stones, 


| 
| | 
|Imprebable: |Poor: 

| large stones. | large stones, 
| | area reclaim. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Sone terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not evaluated] 


"slight," " 


oderate," and "severe," 


TABLE 14, 


-WATER MANAGEMENT 
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See text for definitions of 


Ifaftaticns Tor-- 


Features afrectin 


T T 
3041 name and | Fond T Emankrenis, | Aquifer-fed | T 
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation |  Grassed 
| areas | Levees | _ ponds : | | waterways 
T 
| l | | 1 l 
лаве: | I | | | | 
Е ISevere: |Severe: [Deep to water  |Droughty, IDroughty + 
| | seepage, | по water, 1 | scil blowing. | 
| | piping. | | l | 
І | | 1 | || 
Dantere- | Isevere: | Зеуеге: IDeep to water [|501] blowing, |Pavorable. 
I | seepage, Í no water. | | slope. | 
| | piping. | | 1 1 
1 | 1 | 1 | 
110%, 11D*; | | | | | | 
Boyee---- -| Severe: igevere: {Severe: |Deep to water |Droughty, |Slope, 
| seepage, | seepage, | по water. | | soil blowing. | droughty. 
| slope. | piping. | | | | 
| 
Oshteme ------ Severe severe: | severe: |Реер to water |5011 blowing, |510ре. 
seepage, | seepage, | no water. 1 | slope. | 
slope. | piping. | | | | 
| 
11B*: I | | i | 
Boyer--- Severe; ІЗеуеге: Severe: [Deep to water IDroughsy, ISlope, 
seepage, | seepage, | по water. | 1 soil blowing. | éroughty. 
slope. | piping. | | ! | 
Leoni- Severs: |Severe: Severe: jDeep to water Large stones, |Тағде stones, 
seepage, | large stones. | no water. | | droughty, | slope, 
slope. і | 1 | slope. | droughty. 
I | 
138%: | | | | 
Огпав--- Severe: Iseveres |Зеуеге: [Deep to water [Droughty, IDroughty. 
seepage. | thin layer. no water. | | fast intake, | 
| Џ | | soil blowing. | 
1 | 
Spinks-- Severe: | Severe: | Severe: IDeep to water [Droughty, [Droughty. 
seepage. | seepage, | по water. 1 | fast intake, | 
I piping. | | | 3011 blowing. | 
130%, 130%: | | | | I 
Ormas- --|Severe: Severe: Severe: [Deep to water |Droughty, |S1ope, 
seepage, | thin layer. | по water, | | fast intake, | droughty. 
slope. | | | || soil blowing. | 
| 1 I 
Spinks- |Severe: | |Deep to water  |Droughty, ISlope, 
р | seepage, 1 | fast intake, | droughty. 
slope. | piping. | | көзі. blowing. | 
l 1 | 
148 ]Severe: | water IDrougnty, IDroughty. 
Spinks seepage. | seepage, i I 1 fest Intake, | 
| piping. | | | soil blowing. | 
1 
140，18D------ Severe: |зеуег‹ | |Әсер to water IDroughty, ISlope, 
Spinks seepage, | seepage, | no weter, | | fast intake, | droughty. 
slope. | piping. | | | a011 blowing: | 
| 
15A-- Moderate: |Severe: ISevere: [frost action---|Wetness, [wetness . 
Teasdale seepage. | piping, | autbanks eave. | | soil blowing. | 
| wetness. І І I | 
I | 1 П | 
1бА--- Isevere: | Severe: [Frost action---[Wetness, Iketness. 
Brady | piping, | cutbanks сече. | | soil blowing. | 
| wetness, | | | d 
17- ISevere: Moderate: |Ponding, |Ponding- ~|Wetness. 
Barry 1 piping, | slow refill. | frost action. | i 
| ponang, ! | | 


See footnote at end of table, 


160 Soil survey 
TABLE 1N.--MATER MANAGEMENT--Continued 
Г Limitations for-- 1 Features affecting: 
Soil name зла |7777 Bond Т Embarkments, | Aquifer-red 
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed 
l areas {levees i ponds | ME | waterways 
T T E T Т” | 
1 1 1 | l l 
18%; l | 1 | 1 | 
Oilford----------|Severe: \severe : Isevere: {eonding, |Ponding, Wetness 
seepage, | seepage, | eutbanks cave.| frost action, | droughty. | droughty. 
| | ponding | | eutbanks саме. | | 
Colwood--- --|Moderate: ]Severe: ISevere: |Ponding, \Ponding~ ---| Wetness, 
| seepage. | piping, | cutbanks cave.| frost action. | ] erodes easily. 
| е «| | | | 
20- ----------| Severe: | Severe: ISevere: {Prost action, |5011 blowing, |Wetness. 
Houghton | seepage. | excess humus, | slow refill. | subsides, | ponding. 
l Í ponding. 1 | ponding. | 
1 l ji І l l 
22--------------.-|Зеуеге: [Severe : I -- | Floods, |уеблезв, IWetness. 
Gohocten | seepage. | piping, l | frost action. | soil blowing. 
| | wetness. | 1 | | 
| 1 І І | 1 
29А-- --| Moderate: |беуеге: ISevere: [Frost action, IWetness--------IWetness, 
Kibble | seepage. | piping, | eutbanka семе, | cutbanks cave. | erodes easily, 
+ | wetness. | | | | 
| 
30------ Severe: ISevere : \Severet {Frost action,  |Ponding, ÎNetness, 
Edwards seepage. | ponding. | slow refiil, | ponding, | soit blowing. 
| | | subsides. l 
1 | l 1 
358»: | l 1 | 1 
Arkport-- Severe: | Severe: | Severe: Лоб пеейеб-----|Ғавб intake, ^ |Droughty 
seepage. | piping. | no water. | | seepage, 
| | | | slope. | 
1 | 
Okee---- -|Severe: Severe: | Severe: [Deep to water |Past intake, | Favorable 
seepage. | seepage, | по water. | | soil blowing. 
| piping. | | | | 
| 
356%, 35D: | | 1 1 | 
Arkport- Isevere l INot needed-.---|Past intake, “Drought; 
| piping. | 1 1 seepage， 
slope. | | | | siope | 
1 
Severe: severe: | Severe: {Deep to water |Fast Intake,  |Slope, 
seepage, | seepage, | no water. | | soil blowing. | 
slope, | piping. | | | | 
| 1 
Severe: ISevere: Severe: IPlcoda, iPonàing, IVetneaa, 
Palms eepage. | excess humus, | slow refill. | ponding, | soil blowing, 
| ponding. | | subsides. | floods. 
| | 1 | | 
398%: I | 1 | | 
| Зеуеге: iSevere: |регсв siowly, |Wetness, IMetness, 
| piping, | no water. | frost action. | soil plowing, | peres slowly. 
! | | I peres slowly. Í 
| | | | 
Wauseon--- Severe: Isevere: | Severe; |Peres slowly, |Fonding--- -|Wetness 
seepage. | ponding, Í no water, | frost action. | | perce slowly. 
| hard to pack. | | | 
Mo» aun | Moderate: ISevere: iSevere: | Ponding, IPonding- - [Wetness 
Lenawee | seepage. | piping, | slow refill, | frost action. | 
| | ponding. | 1 | i 
1 | 1 l 
------|Мойегаге: I511ght--- -|severe: {овер to water [Soil blowing---|Favorable. 
seepage. | | по water, 1 | | 
| 
-- Moderate: |Slight-------~-|Severe: [Deep to water Slope, JFavoeanle 
| seepage, | | no water, | | soil blowing. | 
c À | | | | 
420, 120---------- | Severe: |S1ight--- --|Severe: |Deep to water Slope, |S1ope. 
Riddles | slope. I | по water. | | aoil blowing. 
1 1 | 


See footnote at end ог table. 


Jackson County, Michigan 


TABLE 14,--KATER MANAGEMENT- -Continued 


limitations for-- Т 


Features affect 


T 
5011 name and | Fond "| Embankmenzs, | Aquifer-fed | T 
map symbol 1 reservoir | dikes, and | excavated | Drainage | Irrigation | — бгазвед 
i areas | levees | ponds | | | waterways 
T T 
| 1 | | | | 
13A- i | Severe: | Severe: [Frost ection,  |Wetness---- Wetness. 
Dixboro | | piping, | cutbanks саме.| cutbanks cave,| 1 
[| | wetness. 1 | | 1 
П | | | р | 
us 1 Isevere: ISevere: [Deep to water (Large stones, {Large stones, 
Teont 1 | large stones. | no water. | | aroughty, | droughty. 
| | | | a. | 
| 
150, ци ----------| Severe: Isevere: | Зеувге: |реер to water [Large stones, Large stones, 
Leoni | seepage, | large stones. | no water, 1 | droughty, i slope, 
| slope, | | | slope. | droughty. 
-| Severe: |Зеусте: Severe: [Peres slowly, |Wetness- | 
| seepage. | wetness, | slow refill. | poor outlets, 1 
І | | | wetness. | 
1 | | 1 1 | 
56 (severe: |Severe: IModerate: IFrost action, |Ponding- -|Wetness. 
Sebewa | seepage. | seepage, | slow refill, | eutbanks cave, | | 
| | ponding. | euzbanks баша. | ponding. | | 
| 
чта; i | l | | 1 
Histosols. 1 l | | 1 | 
| | | | | | 
Aquents, | | | | | 
| 1 1 
48-------- Isevere: INoderate : |Ponding, Ponding, IWetness. 
Napolecn | excess hunus, | slow refill. | subsides, | soll blowing, | 
| wetnass. l | frost aetion. | too acid, | 
| | l i I 
h9Bs; | 1 | | 1 
Hillsdale--------| Severe: i 1 IDeep to water |5011 blowing---| Favorable. 
| seepage. | | | | | 
Riddles- -|Moderate: | |Severe: |реер to water |Slope, |Faverable. 
| seepage, i | no water. | | soil blowing. | 
| slope. l 1 1 | | 
1 I $ 1 | 1 
490%, цэре, I | І І | | 
Hitisdale -| Severe: Isevere: |severe: [Deep to water |Soil biowing---|Slope. 
| seepage, | piping. | no water. 1 1 
| slope. 1 l 1 1 | 
| | | i | 1 
Бі441св----------| Severe: | | [Беер to water | | 
[oem | | | | | 
Біз: i | | | | | 
Udorthents. | I | | | | 
1 | 1 l | 
Udipsamments. | | | | | | 
l | | 
528, 534. | | | 1 l | 
Pita | | | | | 1 
1 | I | | | 
55B- -iSevere: | Severe: Ідеуеге: [Deep to water |5011 blowing, Depth to rock. 
Eleva | seepage. | piping. | ro water. Í | depth to rock, | 
| ! | l | siope. | 
f 1 | | l І 
550- 1 | severe: |Severe: [Deep to water |3011 blowing, Slope, 
Eleva | | piping. | no water. I | depth to rook,| depth to rock 
l 1 1 i | slope. f 
| | | І l | 
| | | | | | 
| | Slight ---------| Severe: [Deep to water {Slope, ISlope. 
| | | по water. | | soil blowing. | 
ISevere: | Severe: | Severo: [Deep to water |Large stones, [Large stones, 
| seepage, | large stones, | по water. | | droughty, | slope, 
|| slope. | | | slope. i droughty. 


See footnote at end of table. 
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162 Soil survey 


front action, 


TABLE 14. MANAGEMENT- -Continued 
T- 一 Тазга ions for-- ^ [I = — 
Soil name and | Pond T kments, Г Aquifer-fed | Т 
map symbol | reservoir | dikes, and? |  exoavate | Drainage | | — Grassed 
1 areas | levees l ponds l | |. waterways 
T T T T T T 
1 | | | 1 | 
STARS | | | | | 1 
Urban land. | | | | | 1 
{ | | | | | 
|беуеге: |Moderate: |Ponding, | | 
| piping, | slow refill. | frost action. | | 
| ponding. | | | | 
I | 
Braay-- | sev ізеуеге: |Severe: [Front aetion---IWetness, |Wetness. 
| seepage. 1 piping, | eutbanks cave. | | soil blowing. | 
11 | wetness. | | l р 
І 1 || 1 | I 
58B*: | | | | l l 
Urban lana, | | | | | | 
| | | | | | 
Oshtamo -- --1 Severe: Isevere: ]Severe: Deep to water |8041 blowing, |Favorable. 
| seepage. | seepage, | no water. ] slope. | 
| [т d | | 
pace: 1 I 1 | | 
Urban land. | 1 | | | 
1 1 1 1 
Oshtemo-- ---|severe: | ISevere: Deep to water |5011 plowing, |51оре. 
| seepage, | seepage, | по water. | slope. 1 
| slope, | piplng, | | | 
59B*; l i | 1 1 
Urban land. l 1 | | | 
| 1 | 1 
Riddles----------|Moderate: IS1ight-- -|Severe: Deep to water | Slope, iFavorable. 
| seepage, i | no water. | soil blowing. | 
| siope. 1 1 1 І 
l I | 1 1 
590%; l 1 | 1 l 
Urban lend. | | | ! I 
| 
Riddles-- | severe: Deep to water |Slope, |31оре. 
| | | no water, | soil blowing. | 
вой: 1 1 1 1 1 
Urban запа. | | ] | П 
1 ] 1 l 1 
Udorthents. | | l | 1 
1 1 1 І 
618--- -IModerate: | ISevere: Deep to water |Slope, {Erodes easily. 
Saylesville | slope, i | по water. | erodes seg) 
| 
| | Severe: Peres slowly, |Wetness, IWetness, 
| | wetness. | slow refill. | percs slowly, | erodes casily, 
| 1 | | | peres slowly. 
| l Ц i 1 
[Moderates Isevere: ISevere: Pondáng, | Ponding, lWetness. 
| seepage | piping, 1 slow refill, | frost action, | soil plowing. | 
i | ponding. | cutoanks сауе.| cutbanks cave. | 
1 | І 
баве: | | 1 l 
Narlette---------|Moderate: [Severe : Deep to water |Slope~---+-~---|Pavorable, 
| seepage, | по water. 1 | 
slope. | | i 
l 1 
Омоззо---------..|Зәуеге: |Беуаве: Deep to water |5011 blowing, [Erodes easily. 
| seepage. | по water. | slope. 1 
1 1 1 1 
646%; | | 1 1 
Marlette- -ISevere: ]Severe: Deep to water |Slope~ | 
| slope. | no water, | | 
| | 
Owosso- --| Severe: | Severe: Deep to water [3041 blowing, Slope, 
| seepage, | no water. | elope. | erodes easily. 
| 1 | 
1 1 І 


| 
| 
| 
1 
I 
1 
| 
I 
I 
| 
| 
1 
1 
I 
! 
| 
I 
| 
| 
I 
| 
1 
I 
I 
I 
I 
| 
| 
| 
| 
I 
1 
i 
| 
I 
l 
I 
| 
I 
| 
I 
I 
l 
I 
Ë 
| 
1 
| 
I 
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| slope. 
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See footnote at end of table. 
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TABLE 14, 


“WATER MANAGEMENT~-Continued 


163 


Z 


Limitations for-- 


Features affecting- 


T 
Soil name and | Pond T Enbankrents, T J T 
map symbol 1 reservoir | dikes, and | | Drainage | Irrigation |  Graseed 
| areas | | levees | ponds | m | | waterways 
T T i T 
І | | \ 上 1 
65А-- |модегабе: | Severe: Severe: [ IL IWetness. 
Capac | seepage. | piping, | slow refill. | | || 
| | wetness. || | l | 
l 1 1 | | 1 
66E | Severe: ISevere: Severe: [Deep to water |Droughty, [Large stones, 
Eleva Variant | seepage, | seepage. | no water. | | depth to rock,| slope, 
| slope. | | 1 | slope, | droughty. 
| | 
~--| Moderate: iSevere: Isevere: [Deep to water | Peres slowly, [Depth to rock, 
| seepage, | thin layer. | no water. | depth to rock,l peres slowly. 
| depth to rock, | I | | slope. | 
| slope, | | | | | 
1 1 1 | | 1 
1 1 | | | | 
----- -| Severe: Isevere: Isevere: |реер te water |$о11 blowing, | Favorable. 
1 seepage. | seepage, | no water. | | slope, | 
1 | piping. | I 1 | 
{ | | | 1 | 
i severe: \severe: |severe [Deep to water Large stones, (Large stones, 
| seepage. | lerge stones. | no water. | | drougnty, | droughty- 
| i | | | slope. 1 
| | 1 | | l 
680%: | | 1 | | | 
Oshtomo--- -| Severe: Isevere: | [Deep to water |3011 blowing, Slope, 
| seepage, | seepage, | 1 | slope, | 
| siepe. | piping. | ! | | 
| Severe: ISevere: ISevere: [Deep to water |Large stones, [Large stones, 
| seepage, | large stones. | no water. I 1 avoughty, | sicpe, 
| slope. 1 1 i | slope. droughty- 
1 | 1 І І 


+ See description of the 


map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more then. Absence of an entry indicates that data were not estimated] 


sand to sand. | | 
1 


T T T__tlassification — TErag- T Percentage passing | T 
Soil name and |Перта| USDA texture | ments | sieve number-- |Eiguid | Plas- 
map symbol | І | Unified | AASHTO |» 3 | | limit | ticity 
| | | | linches} a | 10 | 40 | 200 | | index 
Tin | T T Т ret T T T T T Pet T 
1 1 l 1 П i I i | | | 
118%, 110%, 11D | | | | 1 1 1 1 1 | 
Воуег- -----| liSandy loam-------|SM, SM-SO |А-2, A-4 | 0-5 155-100175-95 160-15 125-40 | «25 | NP-T 
|| Балау loam, loam, lSM, SC, А-2, А-Н,| 0-5 |80-100165-95 |55-85 110-45 | 10-35 | NP-16 
| | gravelly sandy | 84-86, | А-6 | | | | i | l 
1 | loam, | SP-SM | | | | | | 1 1 
I34-60jStretified sand |SP, SF-SM,|A-1, А-3,| 0-10 |40-100135-100136-70 | 0-10 Í --- | NP 
! | to gravel. 1 ӨР, 22-00) А-2-4 | | | | | | | 
1 
Oshtemo-- 1 |запау loam- ISM, SM-SC 1а-2, AU | 0 195-100160-95 [60-70 125-40 | 15-25 | 2-7 
| IGraveily sandy ISM, SC, 18-2, А-4,| 0 195-100160-95 [60-85 125-15 | 12-30 | 2-16 
| | loam, gravelly | 5М-5С | А-6 1 | | l | f | 
1 | sandy clay loam, i l 1 | | | | | 1 
1 1 6-5 140-90 [35-85 [20-60 | 0-10 | --- | NP 
| | i I 1 | | l 
| H | | | 1 П П 
1 І 1 | I | 1 | 
Boyer i | 0-5 195-100175-95 160-75 [25-40 | «25 | NP-7 
12; loam, loam, ISM, SO, x s| 0-5 1|80-109165-95 [55-85 [10-45 | 10-35 | МР-16 
{ elly sandy | SM-SC, A- | 1 | 1 | | l 
І | SP-SM І | | i | 1 | 
I ied sand ISP, SP-SM, A-1, 4-3,| 0-10 |10-100|35-100130-10 | 0-10 | --- | NP 
| | to gravel. | GP, E А-2-4 | | | | | | | 
1 
Leoni----------- | 9-13|2гауе11у sandy Із а-а, 5-4% | 1-20 185-95 {75-90 [80-80 | 30-50 | e [we 
loam, 
113-29) Cobbly clay loam,|OL, 50, G¢/A-5, 4-4 [10-50 170-85 [60-85 150-70 140-60 | 25-і 8-20 
i | gravelly sandy “| | | | | | | 1 1 
1 | olay loam, | | || | | | | | 
| | gravelly sandy | | | i 1 1 | | 
1 | loam, i | 1 | | | | | | 
129-421Gravelly sandy ISM, 80, 1А-2, А-1 [10-50 170-85 |60-85 110-50 |19-25 | <25 | NP-8 
H | loam, cobbly | SM-3C, 1 1 1 | | | | | 
| | sandy clay loam,| SP-SM | П | 1 l | | 
| | gravelly olay | l 1 1 1 | i | | 
| | losm, | T 1 | | | | l І 
142-60! Cobbly sand, ISM, 5р-5М,|А-1, А-2,| 5-60 [65-85 [40-80 |35-50 i 5-40 i «22 | МР-8 
| | very gravelly | 50, M-50] А-4 | | 1 | l | l 
| | loamy sand, very] | l 1 l | | || | 
| | gravelly sandy | | | 1 l | | 1 
| | Тоат. i | | | | | 1 | | 
l 1 l l | | | | 1 i 
1384, 1 і || | | | 1 I | 
Огпав | O-2liLoamy sand 14-2 | о 198-: 100 95-100 50-75 115-30 | 
Бы 26 | sanas. loam. 14-2 | о 190-100|85-100150-70 129-0 i 
1 IZ l i 1 | | 
126-45 | Запду clay loam, |SM-SC, 5С,1 4-1, А-6,| 0 160-80 |55-80 135-70 [20-45 | 
i | gravelly sandy | GC, @М-@С] a-2-4, | | | | l 
| | loam, loamy | 4-2-6 | | | | l l 
l | sand. | | | | | | I | 
la5-G0|üravelly sand----[SP, SP-3M |А-3, | o 160-80 155-80 130-55 | 3-12 | 
l 1 | | 4-1-B, | | | | | | 
| | | pent qo qo po ОЕ ДЕ 
| 0- НА d ----[SP-SM, SM TEA | 9 | 199 180- 100150- -30 | 5-20 | 
| 4- I | 
118-29] sand БЕЛ la-2-4 | 0 | 100 180- 100150 - -20 [15-25 | 
l29-68|S5tratified fine |sM, SP-SM |4-2-4 | o | 100 180-100160-90 |10-30 | 
| | sand to sand. | | | | | | | || 
14B, 140, 140----| 0-181 |SP-SM, 5M ie 2-4, Го 11900 180-100150-90 | 5-20 | 
Spinks | | | 4-3 | | 1 1 1 i 
118-291 Br n 24 | 0 | 180-100|50-90 115-25 | 
О fine |5М, SP-SM pe -2-4 | 0 | [50700168780 pe | 
1 1 1 р | 1 


See footnote at and of table. 
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TABLE 15.--ENGIXEERING INDEX PROFERTIGS--Continued 


T T T Classification _ IFrag- Í Percentage passing 
Soil name and [Depth] USDA texture | [ments | sieve number-- lLiquid | Plas- 
map symbol | | 1 Unified 153 I | limit | ticity 
| | | [inches | | 1 index 
TI 1 T T fot T TEE T 
1 | | 1 1 | | 
18A------ | O-l3|Fine sandy loam ISM, SM-SC, ios | | «5 | 2-8 
Teasdale l | 1 86 1 | 1 | 
113-55 | Sandy loam, fine [NL, CL, | 0-8 | | 20-35 | 2-15 
| | sandy loam, | SM, sc | |, 1 l 
| | gravelly sandy | 1 | l 1 
| | clay loam. | | 1 f 1 
155-65 Sandy loam, loamy|SM, SM-SC,|A. | 9-5 | 1 <25 | NPB 
| | sand, fine sandy| SC 1 1 | П 
l | loam. 1 l | I | 
| 1 | | 1 | i 
16А--- ----| 0-13| Sandy тоал-= -|8М, SM-5C |А 1045 | | <25 | NP-7 
Brady 113-301 Sandy loam, sandy|SM, SC, A. [05 | | 15-35 | №Р-16 
上 | clay loam, | SM-SC | 1 { | | 
130-541 Loany sand, запйу| зи. |А. 19-5 | boe dw 
lean. 1 | | | 1 1 
ls. 60| Stratified sand 187, ЗР-5М,|А-1, А-3,] 0-5 | | --- | № 
! to gravel. | е, GP an А-2-4 | | | | 
| l | 
11- | 0-10] Loam -|ML, CL,  [A-h | 0-3 195-100190-1p0180-100155-90 | 20-30 | NP-8 
Barry | 1 | CL-ML 1 | | | I | l | 
|10-26] говт, sandy clay |SC, CL, А-В, А-6 | 0-3 195-100190-100180-90 145-75 | 18-28 | 4-14 
І | lean, 1 съм, | I 1 1 | l l 
| | | 5-56 | | | | | | | 
126-601Sandy loam, ISM, 50-50 |А-2, A-h | 0-3 195-100190-100135-70 | «20 | NP-5 
| | тоату sand, | | | | | | | | 
1 | | І | | | | 1 | 
18%: 1 1 І | | 1 | 1 1 
женен) 0-15|Fine sandy loam |30, SC, jp | ° [95- 601902 100165-80 | 15-25 | 2-10 
| SM-SC | | 
115-35] ови, fine sandy ISM, SC, 14-2-4 1 9 180-100]90-100155-70 | 20-30 | №?-8 
|| | loam, loamy sand] SM-SC 1 | | 1 | 1 1 
]35-6018апду loam, jst, SP, ја | o 190-100]85-100118-60 bo d № 
1 | sand, loamy | SP 1 | | l | | 
l | sand. l 1 1 | | | i 1 
1 | | | | | 1 | | | 
001800й-- -i 0-1615116 loam, very UML Іл-і, А-6 | 0 | 100 | i00 |85-100160-90 | 30-10 | 2-12 
| | fine sandy loam. | | | | | 1 | | | 
116-331 Stratified loamy (OL, OL-ML |A-6, A-4 | o | 100 | 100 189-100150-90 | 20-40 | 6-20 
1 | fine sand бо | | | 1 | l | 1 | 
| | clay loam, | | | | | l l 1 | 
|33-60] сета Ред silt |SM, ML — |A-2, A-4 | 0 100 |95-100170-100|30-80 | «35 | NP-10 
| | loam to fine 1 | І l 1 1 І | | 
| | вала. T І | l l | H | l 
l 1 | | І l 1 1 | l П 
20---------------| 0-60[Sapric material  |?t [А-8 |o dee eee fo Das | — | == 
Houghton \ i | І | | | | | | | 
1 1 | I | 
22--------- -| 0-111Fine sandy loam ML, SM lA-4, A-2 | © | 100 | 100 165-95 [30-75 | <30 1 NP-6 
Gohoc tan 131-30 |Тоал, fine sandy |ML, SN, [A-4, 4-2 | 0 195-106180-100170-90 130-70 | <30 | NP-10 
1 | loam, very fine | 80, OL | | | | | | | | 
| | sendy loam. | | | | i | i | 
140 -60[5115 loam, sand--|ML, SM, | 4-1, A-2 | 0 195-100180-100 65-90 |20-70 | «30 | NP-10 
| 1 | st, ch | | | | | l | 
l І 1 l ! | 1 І | | 
29А-- -| 0-9 [Pine sandy loam ISM, NL, [4-4 | O 1100 1100 175-95 140-60 | 18-25 | 2-7 
ы MTM M 
| 
| 9-27|S12t loam, clay |05, CL {A-4, A-6,| 0 190-100185-100180-160135-90 | 25-15 | 6-25 
1 | loam, fine sandyl 26, 81 | А-7 l 1 | | | 1 
| | loam; 1 | | | | | | | L 
|27-60[|8trasified silt IML, БИ, ЈА-А, A-2 | O | 100 |95-100]70-95 |30-80 | <30 | NP-10 
1 { loam to fine 1 so, cL | | | | | | | | 
| | sand, 1 | | | 1 | 1 | | 
| | I 1 1 | | | | | 
i 1 14-8 lo 1--- | --- Ll [=== 
1 1 --- i -- | 0 | 100 1989-1001 80-90 160-80 | 101021 
l | l і l 1 l | 1 І 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Зой survey 


le |н T с [Frag- T wéentage passing ITT 
Soil name and |Depth| USDA texture | Т — [ments | sieve number-- __|Liguia | Plas- 
map symbol | 1 | Unified | AASHTO | > 3 | I T | Limit | ticity 
| | | linehes| 4 | 10 | 40 | 200 | | index 
mT T Т T Pet | T T T THE T 
T 1 1 Ц 1 1 1 | 1 1 
35B*, 350%, 35D! | і | l I 1 1 | I | 
Агкрог®- 0-8 [Loamy fine зала [SM JA-2, A-4 | 0 |90-100|90-190|65-85 120-45 | --- | NP 
8-21|Very fine sandy |SN, ML |А-2. A-4 | o |90-100190-100170-95 130-65 | «15 | ВР-4 
i loam, loamy very] 1 | | | 1 1 | | 
| fine sand, 10апу{ 1 | | | | | | | 
Í Pine sand, | l | 1 | i | | | 
21-62|/Fine sandy loam, ISM, ML {A-2, 4-1 | 0 190-100190-100166-95 |20-60 | - | NP 
| loamy fine sand, | | 1 1 1 i 1 | 1 
| loamy very fine | || | l П 1 1 1 1 
і sand. 1 Н | 1 | І 1 | 1 
62-66 Loamy rine sand, [SN Газа, 4-4 | 0 190-100190-100160-95 [15-50 | --- | NP 
| | fine sand, 1 1 | 1 | 1 1 | 1 
| very fine sand. | 1 | | | | | | | 
1 
0-28 аву fine sand jg SP-5M I A-4 | 9 |020 во мезі 10-0 | --- | NP 
A-1-B 
24-52! залау clay loam, |50, SM, |А-2, 4-4 | 0-10 |90-109190-100150-90 120-55 | <25 | 
| | sandy loam. I мо, CL | | | 1 1 1 | | 
авы 58|3andy loam, loamy{SM, SP-SM |A-2, А-Ч,} 0-10 |85-100]85-100140-75 110-10 | «15 | NP-3 
| sand. | | A-1-B | 1 1 1 1 | 1 
БЕЛЕ sanay | 14-2, A-4,} 1-15 [50-95 150-95 125-15 | бео | ss | owe 
|, | loam, sandy | | A-3 | 1 1 1 ў 1 
| | loam, loamy | | А-1 | || I l l 1 
| | sand, 1 1 I І 1 1 | l 
| | ] 1 | | | l П П 
| 0-32|дарг4с material ]Pt | --- „| --- | | be | سد‎ | < 
j32-60|Clay loam, sandy |ML, CL, la-4, 4-6 | 0 | | 5 [25-90 | 15-40 | NF-20 
| | loam, loamy вапа| SM, sC | А-2 | | | | | | 
1 
| | 1 i l І І 1 | 1 
|$ап4у loam- ISN, SM-SC |А-2, A-A | 0-5 | 1 75 120-15 | «25 | NP-7 
| [Sandy loam, leamy|SM, SC, |А-2, 4-4 | 0-5 | i 15 [20-40 | 15-30 | 2-10 
| | sand, gravelly | 5М-5С 1 і | l | 1 1 
| | sandy loam. l 1 1 1 1 1 І І 
|29-60|511%у clay, clay, ICH, OL la=7 | 0-5 | 1 95 180-95 | 41-60 | 20-35 
| | silty clay Joan. | | | | | | | | 
Wauseon--------- | 0-13 - [ML ES lo 1 | 95 160-75 | <35 1 КР-10 
113-36|Sandy loam, loamy|SM JA-2, 441| 0 | | 95 [20-45 | --- | № 
| | fine sand, | | 1 I | 1 1 | 
| gravelly Sandy | | | | | | | | 
1 | loam. | | 1 1 1 1 | 1 
|36-60lClay, silty olay,iCH, OL, 1a-7 | о | 1 0190-10080295 | 42-10 | 18-16 
| | silty elay ipar- MK, ML | | | i | | 
| ) 
40-- | 9-9 |8116 1o2n-- =|CD-ML, CL |A-4, 4-6 | 0 | 100 195-100195- 1001654 85 | 20-35 | 5-14 
Lenawee | 9-38|811ty clay loan, | oH 1а-6, A-7 | 0 [100 195 Хал us 300180 95 | 25-55 | 11-30 
! | silty clay, | | | Í 1 | 
|38-60] 8115 loam, silty ict, OL-ML |А-6, 4-4,] 0 | 100 195-1 100195- 100185- -95 | 25-15 | 6-22 
l | elay loam, very | | А-7 | | | | | 1 | 
| | fine sand, | | І І 1 І | | 1 
| | 1 І | 1 上 | 1 1 I 
Hea, в2в, 426, | 1 | П 1 ! | i і 
420---------<---| 0- 13 | алау Авал-----.- ISM, 50, | o l95-100185-95 150-70 125-40 | 20-30 | 2-10 
Riddles | | SMSC 1 1 р Í I 1 
113- 19 Заза clay loam, ICL, SC | € 190-100180-95 175-90 135-75 | 25-40 | 10-20 
| | clay loam, loan, | | 1 1 1 | | 
[19-44 | Clay loam, sandy [CL | € |90-109180-95 175-95 165-75 | 35-50 | 15-30 
| Í olay loam, | | l 1 1 | l | 
143-66 | С1Тау loam, sandy ICL, SM, | 0-3 [85-95 180-90 |50-90 130-70 | 15-30 | 2-15 
| | Loam, loam. ! sé, ML 1 l 1 | 1 | | 
1 | 1 І | 
ИЗА --| о-ат|уету fine sandy |SK, ML, | o |100 [| 100 |70-95 |40-65 | «20 | 2-6 
Dixboro | | loam. | cr-mu, I 1 | | | | | 
| | | SM-SC 1 l | | 1 | | 
17-52 |Уегу fine sandy ISM, ML, АЗ Га | 100 | 100 110-95 |40-90 | «25 } 2-10 
| loam, silt loan,| 86, CL | | | | | | | | 
| | sandy loam. | | | | | | | | | 
[52-66[Stratified fine |SM, ML, |А-2-, | 0 | 100 195-100170-95 |20-80 | «20 | Nr-8 
1 | sand to silt 186, ch | А-4 I | | 1 | I 1 
| loam. | | I | | l H | | 
l І І І І І 1 1 І І | 
See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES --Continued 
T Т Classification Percentage passing | m 
Soll name and |Depth! USDA texture | sieve number = ILiguia | Plas- 
map symbol | | Unified | AASHTO mes T] limit | tielty 
je s L. fe А AQ | 200 index 
T | FEE 
1 i 
лав, АКС, WüD.--- [Gravelly sendy |3“ -2, 20 185-95 60-80 <30 | NP 
Leoni | lean. l 
13-29|Cobbly clay loam, CL, 50, GCI4-6, 70-65 50-70 25-40 | 8-20 
| gravelly sandy 
| clay loam, 
| gravelly sandy 
| loam. 
29-H2{Gravelly sandy | aM, А-2, 70-85 40-50 <25 | NP-8 
| loam, eobbly | 
| sandy clay loam,| SP-SN' 
| gravelly clay l 
| loan. 
#2-601Cobbly sand, very! SM, SP-3M, АР, 65-85 35-50 <22 NP-8 


| gravelly loamy 


| 
| sandy loam, 


5lclay loam, 


T 
| 
I 
l 
1 
| 
| 
I 
1 
| 
1 
} 
1 
| 
l 
1 
1 
1 
1 
| | sand, cobbly 
1 
1 
| 
| 
1 
I 
| 
| 
| 
1 
| 
Í 
1 
1 
| 
| 
1 
1 
| 
i 


| loam, gravelly | 
| clay loam, | 
35-60] зела and gravel SP, 3P-3M 
| | GP, съ-см 
17%: | 1 
Histosols. | П 
| | 
Aquents. | | 
l | 
18- o-10lsaprie material IPt 
Napoleon 10-601 mic ا‎ [e 
498%, 890%, 1904 1 1 
ЛӘЕ#: l 
Hillsdale------ | 0-1015апау loam- 
| l 
120-15] Sandy 10am-------|SM, SM-Sc, 
| 1 | ас 
115-53| балау loan, sandy|3M, 50, 
| | clay loam, loam,| 20-80 
163-66|Sandy loam, 1сапу|5М, SC, 
| | sand. | SM-sc 
1 | 
Riddles | о-1315апау loam. 
| l 
|13-19] затду clay loam, (CL, 56 
! ¦ clay loam, loam. | 
|29-44|02ау loam, sandy |00 
| | clay loam. 
|44-60l¢lay loam, sandy |01, SM, 
| ! loam, loam. (750, ML 
| i 
51%: 1 | | 
Udorthents. 1 | 
l 1 | 
Udipsamments. Г | Џ 
l | | 
52%, 53%. | 1 | 
Pits 1 | | 
| 
558, 550-- Q-16|Sandy loam------- ISM, SM-SC 


Eleva -29|Loam, sandy loam, IML, CL-ML 
| fine sandy loam.| SM, SM-SC 
129-45 [Weathered bedroekl 


See footnote at end of table. 
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TABLE 15,--ENGINEERING INDEX PROPERTIES--Continued 
ER ИРЕТ QUAE та | Classification TFrag- T Percentage passing T T 
Soil name and bepth| USDA texture |7 ____|тетба | - sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO |> 3 | T | limit | ticity 
1 1 i | jinches| 4 | 10 | 40 | 200 | | index 
таи | T T T Pet | T T 1 | fet | 
| I 1 | 1 I | | | | | 
560%: j | | | | 1 І l 1 l | 
Riddles xS On| Sandy 1оаш------- ee sc, | | ° [estes ни pe [pees | 20-30 I 2-10 
SM-SC 
ЕЕ 19 | sanay clay loan, |01, SC | | o 190-100180-95 [75-90 135-75 | 25-40 | 10-20 
Í clay loam, loam, | | | | | 1 | i 
По. ЕТПЕСЕ loam, sandy [CL IE | 9 190-100180-95 |75-95 165-75 | 35-50 | 15-30 
| [о elay loam. 1 | | 1 1 | 1 I 
|44-60|Clay Loam, sandy |0,, SM, | 10-3 је 180-90 [50-90 |30-70 | 15-30 | 2-15 
М2. ү 
Leoni- -| o-13lüravelly sandy [SM IE | 1-20 {85-95 |T5-90 160-80 [30-50 | «за | КР-Т 
| | loam, || | I 1 1 1 1 | | 
113-29/Cobbly clay loam, |01, SC, 601 {10-50 170-85 160-85 150-70 [40-60 | 25-40 | 8-20 
| | gravelly sandy | 1 | || | l 1 | 
1 | clay loam, | | | i | | | | l 
1 | gravelly sandy | | || 1 І ў | l l 
| | loam. | l | | | 1 1 | | 
129-12| 60961; sandy | 11-2, А-1 110-50 170-85 160-85 140-50 110-25 | «25 | NP-8 
ђ | loam, cobbly | | | | 1 1 | | | 
І | sandy clay loam,Í | 1 | | l 1 i 1 
1 | gravelly clay | | 1 1 | 1 1 1 | 
| | loam, Н | | 1 I l l | | 
142-60| Cobbly sand, ISM, SP-SM, А-1, А-2,| 5-60 165-85 140-80 |35-50 | 5-40 | <22 | NP-8 
| | very gravelly | 80, 5М-80| А-Н 1 1 1 | | | 
1 | loamy sand, very} | | | | | | | | 
l | gravelly sandy | | I 1 | Ë | | 
l | loam. | | | | | \ | | | 
| р l | | | l 1 | I l 
STAR: Ц 1 І | | l 1 1 1 | | 
re | ЕКМЕ een а a 
Ваггу---- | 0-10iLoam------------- jH CL, Та | 9-3 125: 100,905 100 905 299 43-00 | 20-30 | NP-8 
| CL-ML | 
|10-26|Товл, sandy 14-4 | 0-3 |95-100190-100 80-90 |48-75 | 18-28 4-14 
1 | loam. | | | | 1 
126-60 | Sandy фаш, | | 0-3 195- 190 20-100 356 -70 
| 
| | 
Brady--- --| 0-13/Sandy 1oam- -|SM, 5И-5С 14-2, A-4 | 0-5 |95-100|75-100|60-70 
113-30| Залду loam, sandy|SM, SC, |А-2, #-4,1 0-5 [95-100175-95 |60-80 
| | clay loan, 5М-50 | A-6 | | i 
[30-51] Loany sana, eni st pe | Фа [95-200175-95 158-70 |а 
loam, 
ist G0|Stratified cand [SP, 8Р-ЗМ,|А-1, А-3,| 0-5 [40-75 |35-70 120-55 
| | to gravel. | ФР, еч A-2-N | | | 
1 
58в*, 580%: 1 | i | 1 | | 1 
Urban land. m" ud | | | i | | 
Oshteno- |Sandy 1oam~ 18 la-2, дәй | 0 |95-100160-95 160-70 
IGravelly sandy — |8M, SC, (A-2, A-h,| 0 195-100160-95 [60-85 
| loam, gravelly | SM-SC | 4% | | | 
sandy clay Товт, | l | 
128-50] Sana -|8М, SP-3M |a-2 | o [85-95 |60-95 155-70 
150-6C|Stratified coarse|SP-SM, ЧР, | А. 10-5 140-90 135-85 |20-60 
! ! sand to gravel. | SP, Si-ou 4-3 | | 1 | 
59B*, 590 í | | | l | | 
Urban Тапа, | | I | | | | | 
i 
Biddles--- | 0-13isanay loan 86, 14.2-4, | 0 195-309185-95 150-70 
| | SM-SC | А-В | | 
113-19 | Запау clay loam, |01, SC |A-6 | o 199-100180-95 175-90 
| | clay loam, lcam, | | | | | 
119-44 |018у loam, sandy | ob 14-6, A-7 | 0 190-100180-95 175-95 
l | clay loam, | | | | | 
184-60| Дау loam, sandy ICL, SM, Іл-4, А-6,| 0-3 185-95 [80-90 [50-99 
| | loam, loam. | А-2 | | | 


1 36, ML 
l 


See footnote at end of table. 


1 | silty clay loam. | 
| 30 iweatnered bedroek| 


as as: 95-20 


Е 
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TABLE 15.--ENGINEERING INDEX PROFERTIES--Continued 
T T T__Glassification TIFrag- | 7 Percentage pass T T 
Soil name and |Depth| USDA texture | Iments | sieve number-— \uiquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
FRE 1 | oe 1 1 ]inches| 4 | 10 i 如 | 200 | | index 
Lm T T T Per T T T T T Ft | 
| 1 1 1 l 1 | | 1 1 | 
боз: | 1 1 П | | 1 l l | | 
Urban lana. l 1 1 1 1 | 1 1 І l 1 
1 l 1 | | | 1 | 1 | 1 
Usorthents. \ | | | | | | | | | || 
| 
61B- =| 0-10[8ilt 1оаш-------- IML, OL, (А-А | 9 [100 195- 22018. 10160-0 | | 3-10 
Saylesville 1 1 | CL-ML l ) 1 1 | l l 
110-22|01ау, silty olay,lCL, OH 14-7 1 o | 100 195- 100l95- 100185-100) 40-65 | 25-40 
| | silty clay loam. | | | 1 | | | | | 
122-60| Stratified silty [С lag, АТ | 0 | 100 | 200 195- 102195- 100] 30-45 | 10-25 
l | elay loam to f H l 1 | 1 | 1 
| | very fine sandy | 1 1 І | ! | | | 
| | loam, l 1 l 1 1 1 1 1 1 
П | | 1 | | П | 1 1 | 
=| 0-9 |5116 loam-------- Jeu, ML, [A-6, А-4,| 0 195-100195-100190-98 175-95 | 25-50 | 5-20 
Del Rey 1 1 | CL-ML 1 A-7 | l 1 | 1 1 1 
| 9-24|Siltg clay loam, |08, CL [А-7, A-6 | © — 195- 109 35-100150-100| 10-95 | 35-55 | 15-30 
І | silty clay. | l 1 l 1 1 
{21-601 3418 loam, silty ICL [А-6, Ат | 0 195- 100195 190130- "S 95 | 30-50 | 10-25 
l | clay loam. 1 | | 1 I || 1 I 
| l | 1 | | | | | | 1 
63 | O-i2}sapric material  |Pt | | | === || === | == cz. Sd. Ses 
Henrietta li2-33[8tratlPied loamy ICL, ML, | | 195- 1001455 1001305 ios 851 «25 | 2-10 
| | rine sand to | ам, s¢ | 1 l | | 
| | silt loam, | | | | | | | | i 
143-60|Stratificd loamy |CL, ML, [А-2-4, | © 195-100185-100150-100125-85 | <25 | 2-10 
| | fine sand to j SM, SC | Ам П П П l 1 | П 
| | silt loam, І I | | 1 1 И 1 | 
| 1 | | | І | | | 1 1 
Буве, 640% | 1 i | П | | | 
Mariette. ا‎ 0-8 Tap » | 9-5 par по -95 [80-35 [eae | 20-30 | 3-10 
| ch. 
| 8-32|Тоаш, clay loam, |01, C | 0-5 Jos- 10085- 100180-120155-30 | 20-10 | 5-25 
I | в115у clay loam, | | 1 1 | 1 | I 
138-80 | es, clay loam |00, CL-ML ies A-6 | 0-5 1952100103595 |“ pore | 20-49 | 5-25 
| 
Онсаво---------- | 9-12 | sandy Loam---~---|S¥, виза, | 4-2, A-4 | 0-5 195-100115-100150-ТО [20-45 | 12-29 | NP-10 
| SC 1 | 
112-32|Sandy loam, sardy|SM, SC, 14-2, А-В | 0-5 |95-100115-100160-92 125-60 | 15-30 | NP-10 
l | clay loam, clay | ML, CL | | | | | | | 
1 | loam. i | | 1 | I 1 | 1 
132-60lLoan, 8115 loam, |00, CL-ML |А-8, А-6 ! 0-5 195-100190-95 185-95 [60-90 | 25-40 | 6-21 
l l siity clay Преп) | | | | | | | | 
65А --|05, ML, ГА-а | 2-5. |95-100|90-100|80-95 |60-75 | 1 
Capac | | 1 OL-NL I | | l Т | | | 
[14-34] Loam, IL, CL-ML А-1, 4-6 | 195-100190-100185-100150-80 | П 
134 - Suam pe CL-ML 14-4, А-6 | inn E -95 160279 É à 
| i 
56Е--------------| 0-8 |Опаплегу fine | 179-90 182-09 135-55 120-30 I | 
Eleva Variant | | sandy loam. | | | | | | 
| 6-28 |Хегу channery 1 165-85 |55-75 130-50 112-30 | 
| | sandy loam. | | | | | | | 
| I 
|24-26 Westhered bedrock | | |--- | س‎ |--- <= | 
| | | | 
67в-- | 0-11 Поаш--- р го |9з-100|85-95 160-90 | 
Whalan 111-51 Clay loan, Loam I j o -100|80-95 179-90 | 
121-30101ау loam, clay, | | 2-5 [30-05 | 
| | | | 
| l | І 


See footnote at end of table, 


170 Soil survey 
TABLE 15.--ENOINEERING INDEX PROFERTIES--Continued 
T T [classification гад“ | Percentage passing T T 
Soil name and |Depth! USDA texture | Iments | sieve number-- [Liquid | Plas- 
map symbol | 1 | Unified | assuto | > 3 | | limit | tioity 
| | | | linohes| 4 | 10 | 40 | 200 | | index 
Tint T T T ret | T 1 7 THE 1 
| l 1 | | | | 1 | I 1 
66B*, 68C | | І І І І 1 1 T | | 
Oshtemo= =| 0-1718andy loam-----~-İSM, SM-SC |А-2, A-4 | O 195-100160-95 160-70 125-40 | 15-25 | 2-7 
|17-28 Gravelly sandy |8М, 30, ]A-2, А-%,) а |95-100160-95 [60-85 [25-45 | 12-30 | 2-16 
| | loam, gravelly | 50-807 | &-6 | | 1 | | | | 
| | sandy olay loam,| | 1 1 | | | 
128-50|Loamy sand-------|SM, SP-SM |А-2 i o 185-95 160-95 155-70 110-15 | | № 
159-601Stratified coarse|SP-SM, бР,|А-1, А-2,| 0-5 140-90 135-85 [20-60 | 0-10 | | NP 
І | sand to gravel. | SP, GP-GM| А-3 | | П | | | l 
| 1 1 1 1 1 1 
Leoni | pw |420; А-4 | 1-20 168-95 eee 190-80, 0 \ <30 | NP-T 
i3-29|Cobbly clay loam,|CL, 80, 00 А-6, 4-4 [10-50 170-85 [60-85 |50-70 [40-60 | 25-40 | 8-20 
| | gravelly sandy | l 1 | | 1 | | | 
| | clay loam, | | | | | | | | | 
| | gravelly sandy | l | 1 | l | | | 
| | loam, | І І Í | | | l i 
|29-42icobbly sandy ISM, SC, — la=2, А-1 110-50 170-85 |60-85 [40-50 [10-25 | «25 | NP-8 
| | loam, cobbly | вм-вс, | | | | | | 1 1 
| | sandy clay 1саш,| SP-SM l | | | + І | | 
| | gravelly clay | | 1 1 } | 1 1 1 
| | loam, | | | 1 | | 1 | | 
142-60|60561у sand, ISM, SP-SM, n" А-2,! 5-60 |65-85 [40-80 [35-50 | 5-40 | <22 | NP-8 
| | eherty loamy 1 80, SM-8C| A-t l | | 1 | | l 
| | sand, very 1 | | | | 1 | І 1 
| | gravelly sandy | | | | | | 1 | | 
| | Тоам. l | | | | | 1 I | 
| | i L | 1 1 1 | | 1 
* Sec description of the map unit for composition and behavior characteristics of the map unit. 
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he entire 


PROPERTIES OF ТЕН SOILS 


Entries under "Erosion factors--P' apply to t 
ty group" and "Organic matter” apply only to the surface layer 


tes that deta were not available or were not estimated] 


TABLE 16.--PHYSICAL AND CHEMICA 
Entries under "Wind erodibil 
Absence of an entry indica 


[The symbol < means less than; > means more than, 
profile. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


["Flooding" and "water table" and terms such as "brief," "apparent," and "perched" are explained In the text. 
Absence of an entry indicates that the feature is not а concern ог thet data were not estimated] 
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TABLE 18.--OLASSIPICATION OF THE SOILS 


5011 name Family or higher taxonomic class 


Aquents Mixed, nonacid, mesic Aquents 

Arkport Coarse-loamy, mixed, пезіс Paamnentic Hapludalfs 
Barry -~ Fine-loamy, mixed, mesic Typie Argiaquolls 
Boyer-------- Coarse-loamy, mixed, mesie Туріс Hspludalfa 
Вгаду*------- Coarse-loamy, mixed, mesic Aquollic Hapludairs 


Сарас-------- Wine-loamy, mixed, mesic Aerie Ochraqualfs 
Conoctah ~ Coarse-loamy, mixed, пезіс Fluvaquentic Haplaquolis 
Coiwoad ~ = ===. Fine-loany, mixed, mesic Typic Haplaquolls 

Del Rey Рале, 1111016, mesic Aeric Ochraqualfs 

Dixboro Goarse-lo&my, mixed, mesic Aquollic Hapludalfs 
Edwards Marly, със, mesic Limnic Nedisaprists 

Eleva-- Coarse -loamy, mixed, mesic Typie Hapludalfs 
Eleva Variant Loamy-skeletal, mixed, mesic Typic Hapludalfa 
ailford Coarse -loamy, mixed, mesic Typle Haplaquolls 
Henrietta- Coarse-loamy, mixed, meste Histic Humaquepts 
Hillsdale- Coarse-loamy, nixed, mesic Typic Hapludalfs 
Histosols- Еме, mesic Kistoscls 


12, mesic Түріс Medisaprists 

Fine-loamy, mixed, mesic 4quoilic Hapludalfs 
Fine, mixed, nonacid, mesic Mollic Haplaquepts 
Loamy-skeletal, mixed, meste Typic Hapludalfs 
Fine-loamy, mixed, mesic Glossoborie Hapludalfs 
-5115у; carbonatic, mesic Histic Humaquepts 
Dysic, mesic Typic Medihemiats 

Loamy, mixed, mesic Arenio Hapludalfs 

Loamy, mixed, mesio Arenic Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Loamy, mixed, euic, meste Terric Nedisaprists 
Pine-ioamy, плей, mesie Typic Hapludalfs 


Marlette = 
Martisco- 
Napoleon-- 


Riddles 


Saylesville- Fine, illitic, meste Typic Hapludalfs 

Sebews Fine loamy over sandy or sandy-skeleval, mixed, mesic Typic Argiaquolis 
Spinks- Sandy, mixed, пезіс Psammentic Hapludalfs 

Teasdale---~- Goarse-loamy, siliceous, mesic Glossaquic Hapludalfs 

Udipsamments - Mixed, mesic Udipsamments 

Udorthents Loamy, mixed, mesic Udorthents 

Wauseon =~ Coarse-loamy over clayey, nixed, mesie Typio Haplaquolls 


Waalen Finc-loamy, mixed, mesio Typio Hapludalfs 
Coarse-loamy over clayey, mixed, mesic Udoilic Ochraqualfs 


*The soll is а taxadjunct to the series. See text Гог а description of those characteristics of the soil 
that are outside the range of the series. 
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DOMINANTLY NEARLY LEVEL TO ROLLING, DEEP AND MODERATELY DEEP 
50115 THAT ARE WELL DRAINED AND SOMEWHAT EXCESSIVELY DRAINED 


Hillsdale Riddles association: Deep. well drained. loamy soils that formed in 
1 | glacial til 


Hillsdale Eleva-Riddies association: Deep and moderately deep. well drained 


2 | and somewhat эсен) drained, (ату soils that formed in glacial til, in 
material that weathered from sandstone, or in glacial drift over sandstone 


3 | Urban and0shtemo association: Urban land and deep, well drained, (ату 
soils that formed in фасойима! deposits 


DOMINANTLY NEARLY LEVEL TO ROLLING, DEEP SOILS THAT ARE WELL 
DRAINED, SOMEWHAT POORLY DRAINED, AND VERY POORLY DRAINED 


а | HIsdale-Riddles Teasdale association: Deep. well drained and somewhat 
poorly drained, loamy soils that formed in glacial till 


Riddles Teasdale-Palms association: Daep. well drained. somewhat poorly 
5 | dained, and very poorly drained. loamy and mucky soils that formed in 
glacial till or in organic material and the underlying loamy glaciofluvial 
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deposits 


Marlee. Capac-Houghton association: Deep, well drained, somewhat poorly 
6 | drained, and very poorly drained, loamy and mucky soils that formed in glacial 
їйї or in organie material 


DOMINANTLY NEARLY LEVEL TO ROLLING. DEEP SOILS THAT ARE WELL 
DRAINED AND VERY POORLY DRAINED 


Spinks Ormas Houghton association: Deep, well drained and very poorly 
7 | drained. sandy and mucky soils that formed in glaciofluval deposits or in 
organic material 


Boyer-Oshtemo-Houghton association: Deep, well drained and very poorly 
8 | drained. loamy and mucky soils that formed in glacio!luvial deposits or in 
organic material 


DOMINANTLY ROLLING TO VERY STEEP AND NEARLY LEVEL, DEEP SOILS 
THAT ARE WELL DRAINED AND VERY POORLY DRAINED 


Boyor-Hillsdale Houghton association: Deep, well drained and very poorly 


9 | drained. loamy and mucky soils that formed in glaciofluviel deposits, glacial 
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till. or organic material 


DOMINANTLY NEARLY LEVEL. DEEP SOILS THAT ARE VERY POORLY DRAINED 
Hougiton-Palms-Henrietta association. Deep, very poorly drained. mucky soils 


10 | that lormed in organic material or in organic material and the underlying 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 


meant for general planning rather than а basis 


for decisions on the use of specific tracts, 
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loamy and sandy glaciofiuval deposits 
“Texture refers to the surface layar of the major soils. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


JACKSON COUNTY, MICHIGAN 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


Map symbols consist of numbers or а combination of numbers and letters, The initial numbers 
represent the kind of вой. А capital letter following these numbers indicates the clase of slope. 


SOIL LEGEND 


‘Symbols without a slope letter are for nearly level soils or miscellaneous areas. 


SYMBOL 


558 


560 
STA 


NAME 


Boyer-Oshiemo sandy loans, 1 to 6 percent slopes 
Boyer-Oshtemo sandy loans, 5 to 12 percent slopes 
Boyer-Oshtemo sandy loams, 12 to 18 percent slopes 
Boyer-Leon! complex, 18 to 40 percent slopes 
Ormas-Srirks complex, 0 to 6 percent slopes 
Ormas~Spinks complex, 6 to 12 percent slopes 
Oimas-Spinks complex, 12 to 25 percent slopes 
Spinks sand, 0 to 6 percent slopes 

Spinks sand, 6 to 12 percent slopes 

Spinks sand, 12 to 25 percent slopes 

Teasdale fine sandy loam, 0 to 3 percent slopes 

Brady sandy Icam, 0 to 3 percent slopes 

Barty loan 

Gittoro-Colwosd complex 

Houghton muck 

Coboctah fine sandy loam 

Kibbie fine sandy loam, 0 to 3 percent slopes 

Edwards muck 

Arkport-Okee loamy fine sands, 2 to 6 percent slopes 
Atkport-Okée loamy fine sands, 6 to 12 percent slopes 
Arkpert-Okee loamy fine sands, 12 to 25 percent slopes 
Pains muck 

‘Yosi-Wauseon complex, 0 to 3 percent slopes 
Lenawee sift loan 

Riddles sandy loam, 0 to 2 percent slopes 

Riddles sandy Icam, 2 to 6 percent slopes 

Riddles sandy loam, 6 to 12 percent slopes 

Riddles sandy loam, 12 to 18 percent slopes 

Dixboro very fine sandy loam, 0 to 3 percent slopes 
Leoni gravelly sandy loam, 2 to 6 percent slopes 
Leoni gravelly sandy loam, 6 to 12 percent slopes 
Leoni gravelly sandy foam, 12 to 18 percent slopes 
Mertisco muck 

Sebewa loan 

Histosols and Aquents, ponded 

Napoleon muck 

Hillsdale-Ridcles sandy loams, 1 to 6 percent slopes 
Hillsdate-Ridates sandy (вата, 6 to 12 percent slopes 
Hillsézle- Riddles sandy loans, 12 to 18 percent slopes. 
Hillsdale—Riddles sandy юат, 18 to 30 percent slopes 
Udorthents and Udipsamments, neatly level 

Pits, Braval 

Pits, quarries 

Eleve sandy loan, 1 to 6 percent slopes 

Eleva sandy loam, 6 to 12 percent slopes 
Riddles-Leoni complex, 10 to 20 percent slopes 
Urban lané-Bary—Brady complex, 0 to 3 percent slopes 
Urban lané-Osntemo complex, О 10 6 percent slopes 
Urban land-Oshtemo complex, 6 to 15 percent slopes 
Urban lané=Riddles complex, 0 to percent slopes 
Urban lané-Riddles comolex, 6 to 15 percent slopes 
Urban lané-Udorthents complex 

Saylesville silt oan, 2 to 8 percent slopes 

Del Roy silt loan, © to 3 percent slopes 

Henrietta muck 

Marletie-Owosso complex, 2 to 8 percent slopes 
Мапеце-0 ноззо complex, б 12 percent slopes 
Capac Icam, 0 to 3 percent $10965 

Eleva Variant channery tine sandy loam, 15 to 30 percent slopes 
Mhalan loam, 1 to 6 percent slopes 

Oshteno-Leoni conplex, 1 to 6 percent slopes 
Oshtemo-Leoni complex, 8 to 12 percent slopes 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province = 
County or parish —À 
Minor civil division LEE 
Reservation (national forest or park, 

state forest or park, 

and large airport) 
Land grant 
Limit ot зо! survey (label) 
Field sheet matchline & neatline 

AD HOC BOUNDARY (label) 

Small airport, airfield, park, oilfield. 
cemetery, or food pool 

STATE COORDINATE TICK 

LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 
Divided (median shown 

if scale permits) 
Oter roads 
Пее 

ROAD EMBLEMS 8 DESIGNATIONS 
Interstate © 
Federal 
State @ 
County, ferm or ranch пш 

RAILROAD 

POWER TRANSMISSION LINE pon зен 
(normally not shown) 

PIPE LINE пара EE ES 


(normally not shown) 
FENCE - 


(normally not shown) 
LEVEES 

Without road Ta 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


Farmstead, house 
(omit in Urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


MISCELLANEOUS CULTURAL FEATURES 


š 


г 
Indian, 
Mound 

~ 


Tower 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-tine (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES, 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


У 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS s 
ESCARPMENTS 
Bedrock virium rper 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY anamanna 
DEPRESSION OR SINK % 


SOIL SAMPLE SITE 
(normally not shown) 


MISCELLANEOUS 


Blowout > 
Clay spot ж 
Gravelly spot E: 
Gumbo, slick or scabby spot (sodic) s 
Dumps and other similar = 
гоп зой areas = 
Prominent hill or peak It 
Rock outcrop ' 
(includes sandstone and shale) 
Saline spot + 
Sandy spot š 


Severely eroded spot 


Slide or sip (tips point upslope) » 
Slony spot, very stony spot om 
соњу spot ° 
Spot of mineral soil in an д 


organic soll ares 


Bedrock at a depth of 
20 to 60 inches 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 1 


— (©) 


1 Mile 


5000 Feet 


3000 2000 1000 


% 
4000 


5000 


(Joins sheet 11) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 2 


EA’ 


INGHAM 
一 一 


COUNTY 


i 
| 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 3 


COUN = 
(59 


R.2w. | R 1w 
| INGHAM. 
RS 138 8 
ов: 
% © 
498 а 

ж 

ve 

13B 


x 
ST | 198 
A90: 3 43А 
Jo is E 
* 
№ 9. д 
o ЕБ 498 
> 
498 У 
E ш; > E 
N 
=== 
XY 
i Л 


— 7 


| 3: E 95A 


ene C Ge LAL 
к 38 
law 5 pu 
g » Wes (9 
1 us 
A Их De 
UR ро \ 
ЕЕ 


° 
15A 
498 
° 
158 1 
| we 
498 wd | = 
5 1 22 
15A : ТА 
Road ИЛ 


COUNTY, MICHIGAN — SHEET NUMBER 


D > 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 9 


2045000 FEET INGHAM COUNTY COUNTY 


Sol Casa sewoe an oper ie agencies, 


| 
В 
i 
: 
1 
i 


72060 000 FEET 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 10 


PE 


(Joins sheet 10) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 11 
у | R2W. | (Joins sheet 2) 
1g Б 
А. ase 146 TEST CA 497498 FX O 148) 
148 51 => 
Š № А Tw а 490 DE 42B $ [420] 428. 
E | 
© C PE 37 428 298 К; 
426, 8 asc 
420 ; < 
140 420 Т1 ав * 4 
+ 48 148 426 428 
LIA Де 420. 428 
f 
М v 79с $7 
3584 42 y # ея 155, E (2) 428) 
азд „Ж HOM +20 1 579, 43^ Y A fj 426 
148, 37 o 9 37 496 
496. < 
49^. 4 (20 
49B E ИЗА) E 2 49с 15A 
M „Ум / EDS ің $ ав Te 498 
ki мау У лос M = 138 2 18 498 
18 2 42B 42с 
۵ СЕ ; аза * к E E. 
и лав 2 ‘als 
© % б 
y О à 3% Vas # Ту АУ Valls. л 49c А 
зв 428, a ЗА зе Ж ASE 
1 8 
15A 20 (%5 E. id a uut ы 498 (is NS m 
` 490 дос. aec Мор, asc | + 
А 130 498 20 x 14B ©, 5 
30 18 eu. 25. 57 es 490 3 т 
20 СЗ > 138 š 
x бу 498 13077 3 
Montag S P| R % P Le 498 ac 13€ А 
Сі š 
Lakes эт за 15 " «в (аз 3 
77 D СВ [ioo G g лос ك‎ 
EM (еј ү 4 a] 420 МУ / узв 428. 138) (aod 5 
In; У 648 > 42B 
2 1 2770 DS < a У OT 426 ов fae ЕЈ 
7 Z а = $ a ТТ 428 у 498 лов (Š 138 эс 
4 
A POPE CHURCH ROAD, 13€ g a 8 
% aoc] » 37, РЕ 150 420 428 Ф e 
20 Ue 148. 49B E c 
20 E 138 H 
AS 496 49в |Е лос 49c — 
5 146 Е 130.6] 138 
ren 496 A26 358 уз: 498 2 X ки 136 
А | 1% : 428 y 496 
A 37 420 ha 5 49с 
490 428 42C 
97 [129] 20 20 Ж 42B J 428 49D 
1з; 
б 3 { 320 4 498 Це 
Куча 4 
asc 148 426 of | m UE 
Ê 19 itar ey Lo has 498 1зс 27 
: t | 
4) 428 9, | 
18, ° 19 138 
328 13D 
E 490. 
ps 220 Д (9 = 496 
a 37! за "ve и 8 428 4ай, аза 
3 496 5 {р 
154) 148 f 420 NIS 
1 42с v 
40 
azc 15A 
В PN Z + 420 е ив 
% + E 358 
| A аи + ( БАС 420 136 
> зе | 37 Ра © E 2 E 
E 37 138 NX Б 15A 2 125 17 HSE > 428 ТАЗА = 
B ES 140 eV, С) E - 55 = ax 5 
SE ECS 623 — вод Я 
75 чогот Š E. 128 | Е m А азд = 18 А 
= 20 roan |42) 2; 39 20 TD 32 1,58 18. 40, ЖШ 
F T zi 550000 FEET T (Joins sheet 20) 
E 8 


> > 


100 Feet 


1000 


2000 


3000 


4000 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 12 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 13 


EZ 


oet aie a uos 
—1 


18 


— SHEET NUMBER 


z 
< 
S 
= 
° 
z 
= 
Ë 
= 
а 
о 
= 
о 
a 
x 
$ 
x 
< 


2045000 FEET (Joins sheet 27) 


(Z1 49045 sutor) 


JACKSON COUNTY, MICHIGAN — 


SHEET NUMBER 19 


ye, 


= 
Џ 


в oa 
| Y VAS 5 24 


ы А (xe) 
Е 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 24 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 25 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 27 


| 2045 000 FEET 


(Joins sheet 18) 


5 000 Feet 


(Joins sheet 36) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 28 


Joins sheet 19) 


5 000 Feet 


(Joins sheet 29) 


2000 1000 


3 000 


ие Wie ap 
@ < = У 1 У i s: Ñ 2 aN d > 53 


Т = T 


4 000 


8 
CALLAHAN. 


[Joins sheet 37] Ti 900 coo егт 


5000 


TY, MICHIGAN — SHEET NUMBER 29 


JACKSON COUN 


от ОМ | 


$ x m 
Š 
š 
SA 
& 
QU 


© 
j 


JACKSON COUNTY, MICHIGAN — SHEET 


в sutor) 


$5 


& 


1884 00 — 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 32 


2 (Joins sheet 23) 
448 Yu sy 498, 
E геу ва 
= š 
8 
8 
| 
| 
| 
БЕС 
5 
elle 
| £ 
| = 
| 5 
е 3 
[8 [s 
Ë Ë <“) 
= с GAl 138 
=> < E] 
37 пас (5 
е 
Ци с» —Ə 
а 148A 164 
138 
130 
27 
à е 22 
© 
е | 
8 RIVER 37 
148 ee = 
18 
d 148 
N Си 
|| water 5 
m Ж = 16A } 20 
|| S AA 138ү !5/ 16^ - Í 138 一 
Mg (Joins sheet 41) ЈЕ 
|8 а 
5 
E 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 33 


а 


28 54 


ж z 


(os sen з) 
33 TT. ELT EE 
с 
49с = o8 
^ BE 
x 3 


9%; PORTAGE LAKE f N = 24 4 
БЕ 


El 


A 


а A 

> 1% 

( тай: оо ( СА 
证 
110. 


20% e) 
(га Me pes À 
"85 


quon 
oreste itu pe элу wen 


SHEET NUMBER 36 


z 
$ 
= 
= 
= 


JACKSON COUNTY, 


(Joins sheet 45) 


“T2045 000 FEET 


1884 000 G 


Pu T 


eT 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 37 


Т) 
20 


CALHOUN COUNTY 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 38 


R.3W. | R.2W 


155 


[Joins sheet 29) 
T 


1 Mile 


[Joins shoot 37) | 
> 
5 
8 


420 ë 
в 498 
© 
46 
| 63 
| 


1000 
> ©: 
S 
| 


JACKSON COUNTY, MICHIGAN — SHEET NUMBFR 39 


JACKSON COUNTY MICHIGAN — SHEET NUMBER 41 


1.25. 


(Joins sheet 40) 


G 


STATE PRISON 


Е 


51 


SOUTHERN MICHIGAN 


т 
4 
А 
Ж. 
Аз 
P 


(Joins sh 


ан piac] E 
(Joins sheet 50) 


ELS 


Mile 


000 


2 000 


3000 


2000 


5 000 Feet 


Qs 


Г | 


D, 
i us У а 1 


Ru vu 
(7 15 

К 3 
Bd 


Bs 


> z 


MBER 46 


MICHIGAN — SHEET МИ 


JACKSON COUNTY, 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 47 


JACKSON COUNTY, MICHIGAN — ЗНЕЕТ NUMBER 48 


в > 
E 
> 
g м Га 
о е A, У 
2 g < g Ë š 
2 ë, 8 
> (8 g = 
5 2 8 R 
5 ° е 3 © 
AE e 
= $ Q СЕР 
> А 5 
39, Wd a 
= z 2 2 
5 a 5 © at 
E ча 5 (/ 4 
2 E 
© e EI e 
E а 257% 
ч ر‎ 
4 m D 
2 < d ы 
> ves 


за И 


ое d 
5 kd 
эх Ж 


£ 
= 5 
* E 
g z В 
52% ж 
Ла $ 
> Хо 
Ж [ y 
е = 
\ абе: 
š 
3 = 
гс Се ЕЛІ ЕЕ? 
€ 


— SHEET NUMBER 49 


JACKSON COUNTY, MICHIGAN 


1 Mile 


000 Feet 


T 000 


2000 


% 
т 
4000 


3000 


(Joins sheet 49) 


[Joins sheet 41) 


JACKSON COUNTY, MICHIGAN 


SHEET NUMBER 50 


d 


2) 


KA 


E АВТЕК 


X | sss В 57A, 
N 
© = B 
( T ес 
2 


fi menean 


seat) 


30 


" 


fi 


30 


(Joins sheet 51) 


585 
sme; 95 36 
sec зав 
< 
x| 588 У 
SS : 
AA xs 


(Joins sheet 59) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 51 
5 (loins sheet 42) 
009 FE Y ЕР 2735 148 
ДЕ L ЕЗШЕ £ 140 358 EH | ¥ 148 
T 9 3 E E evi vus я 
SE Haas бут, 4 14 fü к š 
ТИХ / as ПЕ e “> 358 + 
„2 v 
БЕ May 3 Mm " à [= < ; 
Е, 1 У 448 / ЗБ 3 11E D 2 
2 Прас | 7 , © 148 А У 
4 ж M T D У 6 
See Ша (а А fac oc 
136 їзє 5 > + 
Қ % ав) Gif Vus. y 
г 4 us ДЕ но 1а 
"b “Ж ere 
та % 21 
ис А 
Р 20 ше Г s 28 
30 358 1 : % 8 ! 
45 30 29 Š ЕА. 
25 30 1_ uc у = > 
2 A 
AT 2 X 25% d 
1 20 ис - 
20 5А] 20 4 S - 
> Ё ва Ў А lag 
18 20 47 и 187 
45 EH x S 
1 8 
= 5 © 148 E 146 2 138 5 5 
= 5 16A D 37 Жу ie " е 3 
я ив у 130 GILLETTS | 
a у 20 £ " 3 20 20 Е AG š 
о с dno BI 51 35 = 
H 14C = 
51 à 20 
юм 37 gu 148 | à os 
р о I uo LAKE 
D. e 146 
> 14B уу 
45 v 
37. 16А n» 140 
51А о š - ага] 42c 148 ° 
= 51 š 138 
8 5 20 4 49E a 
2 š на 53 157 130 AG. 
i P e < 
Е 7 148 2 
š < 5 si im пав 2 
Я зев 13C We 130 
2 v 48 су я 
sen 5 ба 3 
А PLE 138 да 
са: 33 5 за 
го. узо, $ 
poe ta А 3 S 127 d 
36 4 ізс E 
NEON STREE 20 35 m 
148 
590 а 148 ies 
E 1 
98 х мв (7 146 iat | = 
D тв Б 3 130 из Bai 
m ra Е s: 138 узо 
272 
cut ads з 52 130 
14€ ag 136 Бакша 
i 136 x E їз” Z | isc 
at 588 37 "m š 51 16A 48 я 
ne 
37 
8 20 ° % 37 20, BOR 138 
588 Gg? id 138 SAT У 
45 1972 у ON 130 по `ў у 15 s 138: par A dpa 
Ts 1 
Деве x _ 24 ® (Joins sheet 60) Т 00 FEET 


N 


5 000 Feet 


1000 


2000 


3000 


4000 


000 


g 
R 


= 
2 
p + 
а © 
ра 1 
5 à 
5 
CET 


> 


dc 


DE > ; ЗА : 2 
== зо теу (OBE ue 
Е re A pt ox 
C ND ча 


02 00 
Fi 


= 9 
= + 
с 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 53 


2.030000 FEET 


5 000 Feet 


(Joins shee! 54) 


onim 
at пез ри DA wn vo pcos seas 


SHEET NUMBER 54 


= 
< 
S 
= 
Ба 
Е 
= 
а 
5 
= 
5 
a 
Š 
x 
E 


(Eg iesus зшог) 


2 є 


1000 


2000 


3000 


[Joins sheet 47) 


JACKSON 


COUNTY, 


MICHIGAN — SHEET NUMBER 


56 


CONCORD. à 


(ons sheet 55) 


лаб: 
г 
о (——À 


6: 


1l8)=Nig 


| 
68B UE 
63 8 
( 


WORTH CONCORD 


(Joins sheet 65) 


1.35. 


Ба 
жоло. ЗА 


(Joins sheet 57) 


EET NUMBER 57 


JACKSON COUNTY, MICHIGAN 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 58 


(Joins shoot 57) 


35 


оо = 
8 

Це 

е 

е 


18 


3 و 
ше‏ 


(loins sheet 67) 


= 
5 000 


(09 #942 залог) 


(Joins sheet 50) 


SHEET NUMBER 59 


= 
š 
T 
e 
z 


JACKSON COUNTY, 


11220000 š я (gs 10945 suror) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 60 


MICHIGAN — SHEET NUMBER 1 


1991 0008 
z—— °“ 


alw T 


SHEET NUMBER 63 
[Joins sheet 72) 


=. 
< 
S 
ar 
9 
= 


JACKSON COUNTY, 


5 000 Feet 


1000 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 64 


Г (Joins sheet 55) 


45 


558. 


T (Joins sheet 65) 


558 


221 


[Joins sheet 73) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 65 


EZE 
Ë 


[Joins sheet 64) 


(Joins sheet 56] 


(loins sheet 66) 


xd 
эв 


I5K 


(Joins sheet 74) 


000 


3000 2000 


2000 


5 000 Fee 


5 000 


E 
5) 


e 
Е 

5 

8 

Б 


в 
42в 
ААА «2 
е 
8 
8 


000 < 


> z 


5 000 Feet 


1000 


x 
2000 


3000 


== 


L 
4006 


5000 


[Joins sheet 59) 


588 / 


dus 2 


JACKSON 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 68 


| 1959 обо нее 


588 


(county seat) 


(Пот sheet 67) 


© 
20 
20 S 
58c 
37 > 5 
m 
20 gr 
s 13 
RIVER д. -------. ЈЕ 
20 
20 


135. 


(Joins sheet 69) 


T 


VANDERCOOK LAKE 
588. 


МЕ LAKE. 


(Joins sheet 77) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 69 


R 1w.| RIE 


5000 Feet 


(Joins sheet 70) 


1000 


Ае 
5000 


1 Mile 


5 000 Feet 


2000 1000 


3000 


4000 


5000 


(Joins sheet 69) _ 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 70 


Е 
d 


a 
wl 


EL OE 
Е 


ER 
[M 
ЕР. 


5 
BE 
В 


3 


s 
>) LA) 
im 
я 
NS 3 
SS 
ч Р 
D 


Ko) 


“psf цан an oa | suos укр pel pre so ue 
saate Judo Pus корн VOS) а 


ê N 


SHEET NUMBER 72 


= 
< 
= 
= 
= 
= 


JACKSON COUNTY, 


(Joins sheet 63) 


(Joins sheet 81) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 73 


1 


— y 


(Joins shoot 74) 


| 


(Joins sheet 82) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 74 


0 


133: 0005 


(Joins sheet 66) 


о 
~ 
с: 
ш 
oO 
= 
= 
= 
(= 
ш 
ш 
зе 
万 
1 
= 
< 
e 
Бъ 
° 
= 


JACKSON COUNTY, 


1117000054 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 76 


(Joins sheet 67) R.2W. | R.1 W. 


Mile 


(5% 428 


5 000 Feet 


(Joins sheet 77) 


У 


2000 


15A 


в 


4267 ) 158 
У 
42 


3000 


2000 


1884 000 S о 0001 0002 000 € 000 p 0006 


(82 18845 swor) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 77 


1 975.000 FEET 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 78 


5 000 Feet 


1990000 FEET — (Jeins sheet 87) 


: m ME = = 
= (Joins sheet 71) X TEEN j 四 18 VA =: 30 
55 » еле 20 2 47 м 20. 148 = 16° 20 
B Ñ q е =) : d 5 
z = 5, 20 
тасу NUN Л) 20 Еке E 20 | { 
а А N д М 
ne A q 20 j = = = Е 
) А P. $ У Е 
| m Sh ee m X 
> tum : | š 
( У 16A, 5 
| 148 
| 2% im А % 
27 
136 
© 138 


чу ч» 
"арта |“ 

L = 
MI ANS 
Se = 


NUMBER 81 


SHEET 


MICHIGAN 


JACKSON COUNTY, 


S 
i 
H 
š 


(Joins shoe! 90) 


> 
B 
Е 
E 


JACKSON 


COUNTY, MICHIGAN — SHEET NUMBER 82 


1584 0009 


зи Г 


(#8 rese suor) 


(Joins sheet 92) 


1930000 FEET 


SHEET NUMBER 83 


= 
< 
S 
бі С) 
2 
= 
>= 
Ë 
= 
а 
© 
= 
о 
2 
ка 
Š 
< 
5 


po 
CG ю жама side sh 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 84 


5 000 Feet 


240 000 FEET 


© 
IE 
£ 
3 


“is pis cri он 


1 S55000 FEET (Joins sheet 93) 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 85 


5000 Feet 


Tia mapis completos BM 


(Joins sheet 94) v. 
kJ 


(2 
2 

Н>: f esr DH 
LD КА а 

| я 


D С 5 И Ç А 
Зе 


EU 


25 
ив 
шв | 
зе 
ET 
B 
? 
5 ك‎ 
«nu DX 
ив 
138 


555 


MICHIGAN — SHEET NUMBER 87 


JACKSON COUNTY, 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 88 


5 000 Feet 


(Joins sheet 87) 


(Joins sheet 89) 


rz! 


[Joins sheet 97) 2010 OOOFEET 


ВАД 
Qt 
PA A 


| 


| 


7 ы 


° 
Ву > 

> 
> 

А 

3 g zi 
Syl 


4 алс, | 
i 118 
= ив 

Д 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 90 


5000 Feet 


Ну tie U. S Cera Мас 


онбой а me ne ó yaoa crm, Е 


LT 


(Joins sheot 9: 
2) 4 


= ж 1334 000 G 


alw T 


(26 feeds suor) 


(Joins sheet 100) 


SHEET NUMBER 91 


= 
< 
S 
= 
° 
= 


COUNTY, 


JACKSON 


mis ras 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 92 


за spam ры 


Ti 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 93 


| 


С) еа м Е, EN 


T (eins sheet 94) = 


° 


(Joins sheet 102) 


` 420 ES | 3 1 [ & 
LD: 
27 


1334 0006 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 96 


(Joins sheet 87) 


5 000 Feet 


ice rd mai sis 


(Joins sheet 95) 


(Joins sheet 97) 


LU 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 97 


5 ООО Feet 


i 
| 
i 
l 
š 
i 
š 
1 
š 
2 
i 
i 
: 
Е 
5 
i 
E 
H 
| 


А 
. Pie: A = 


JACKSON COUNTY, MICHIGAN 


— SHEET NUMBER 99 


— 2 


5 000 Feet 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 


HILLSDALE COUNTY 


1881 0008 


SHEET NUMBER 101 
HILLSDALE COUNTY 


= 
š 
== 
E 
z 


JACKSON COUNTY, 


1211000917 


военна! 
заза Baies ово Ë эп қадар mr равно аз ац. 


JACKSON COUNTY, MICHIGAN — SHEFT NUMBER 102 


| 


NET M CIR 


y ` ` pus я 

82-075: жаз ©» 
А» 

„В: = ж D 


ГЕ) 


Nw 


ma 


2 7 о c = 
8 s corse 8 
© та i$ "m Б < 5 
C9 š eye & 
A IS š жон 
EINE г VENE Oe CR 
<a) Е D ® D: š 
(501 пог) T 1334000 012 Г 
š === == T 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 105 


(Joins sheet 96) 
256 

Си баз 

138 ме Ч 


D 


58C 


LAKE 


T (Joins sheet 106) 


COLUMBIA 


138 


(Joins sheet 104) 


LAKE 
COLUMBIA 
( + 
Pr, 
138 
[LIB поло 


HILLSDALE COUNTY 


LENAWEE COUNTY 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 106 


1993 0005 


0002 


000 € 


0008 


(5) --< 


JACKSON COUNTY, MICHIGAN - SHEET NUMBER 107 


WT 


JACKSON COUNTY, MICHIGAN — SHEET NUMBER 108 


_ 2050 ooo rttr 


1993 000 S 


4 


с: 


À 


0002 


0005 


н 


